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CHAPTER 1 


Injuries of the Liver 

Injuries of the liver are of two types; 

1. Subcutaneous. 

2. Penetrating. 

Subcutaneous Injuries. These are caused by blows, kicks or falls 
on the abdomen, by violent compression of the upper abdomen such 
as may occur in run-over accidents, etc., and by contre-coup injury 
resulting from a fall on the feet or head. There are three varieties 
of subcutaneous injuries' 

(a) Tine Ruphtre. Here the capsule and parenchyma are torn, 
the commonest site of such laceration being at the upper border 
of the right lobe of the liver. The rent may be quite small— an inch 
or two in length, and extend just through the capsule; it may be 
jagged and deep; or again there may be multiple irregular fissures 
extending throughout the hepatic substance In certain cases there 
may be complete division of the liver, or tivo or more portions of 
variable size may be torn adrift and lie among coils of blood-stained 
intestine. If during operation a piece of liver is observed to be torn 
off and is lying free in the peritoneal cavity, it should be removed 
on account of the risk of autolytic peritonitis. Bojee and McFetridge 
(z/jf/i. 5urg., 34:077, 1037) ba\c confirmed by numerous experiments 
that aseptic implantation of wjiole or ground liver into the peritoneal 
cavity of dogs produces death or an overwhelming “foaming” perito- 
nitis in from eight to eighteen hours. In some feiv instances B. welchii 
have been recovered from the peritoneal fluid. 

(b) Siibcapsnlar Rupture. In this rallier rare type of injury the 
capsule itself remains intact, but underlying portions of the paren- 
chyma become pulped or otheiAvisc damaged. A hsmatoma forms 
betiveen the capsufe and the fiver substance, and at times this may 
become infected. Here again the right lobe of the liver is more fre- 
quently involved than the left. In many cases Glisson’s capsule is 
literally stripped atvay from the underlying liver tissue for a con- 
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siderable distance, and blood rapidly collects between the liver and 
its capsule. The condition was first described by Brandenberg. Rob- 
ertson and Graham (Anu. Surg., 98:899. 1933) reported two cases 
o£ subcapsular rupture of the liver. Tliey state that if a patient suffers 
an abdominal injury or distress referred to the right side and accom- 
panied by pain in the right shoulder, early exploration is advisable 
as, should the diagnosis of subcapsular rupture of the liver prove to 
be correct, destruction of the liver tissue will be avoided and there 
tvill consequently be a shorter convalescence. They advise drainage 
of the htematoma for the early cases, and marsupialisation for the late 
cases, owing to the very real risk of contamination of the general 
peritoneal cavity with infected bile. 

(c) Central Rupture. Here there is a localised contusion in the 
hepatic substance. Anderson (1925) was of opinion that this was 
produced by extreme bending or forceful torsion of the viscus. The 
liver is by far the most frequently injured abdominal organ. 

Penetrating Injuries. Those due to stabs and gunshot wounds are 
three times commoner than subcutaneous injuries. Thus, Kreig 
(Arch. Surg., 32:908, 1936) who reviewed 60 cases found that 68 per 
cent were due to bullet tvounds, 15 per cent to stab wounds, and only 
17 per cent to car and street accidents or to falls from a height. 

Penetrating lesions are of three types: 

1. Clean, incisions produced by stabbing. 

2. Clean punctures due to bullets. 

3. Macerating punctures due to bullets, shell fragments, etc. 

Gordon-Taylor, in The Abdominal Injuries of Warfare, writes: 

The dimensions of the missile play no inconsiderable role in determining 
the type of hepatic lesion, which is almost protean in character: it may be a 
perforation, possibly with cracks and fissures radiating therefrom, a superficiaf 
“score” or gutter, a ragged svound, or a crateriform cavity. The li\er is dam- 
aged in practically every abdomino thoracic ivound in the right side of the 
body, and may be badly shattered in such Injuries as the *‘stose-in” chest. The 
whole organ may be disrupted even by a bullet wound, and as mucli as one- 
third of the right lobe has been found loose in the peritoneal cavity,* 

In Kreig’s series the liver w’as the only organ involved in 40 cases, 
while in the remainder (20 cases) other organs also, especially the 
spleen, were injured. 

1 Gordon-Taqor, The Abdominal Injuries of Warfare, 1939. 
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Diagnosis. The diagnosis of subcutaneous wounds of the liver is 
ahv’ays difficult and is often a matter of guess-work. There is the his- 
tory of a blow or suchlike trauma to the right upper quadrant of the 
abdomen, folloiving U’hich the patient collapses. On examination 
there may be bruising or superficial abrasions over the right side of 
the chest or abdomen, there is tenderness and rigidity of the muscles 
guarding the injured area, and signs of shock or of internal hremor- 
rhage are in evidence. 

A study of the case records will reveal that the majority are treated 
as cases of shock and surgery is invoked only when the patients are 
obviously exsanguinated. It is not surprising therefore that the mor- 
tality is often as high as 85 per cent- The case is somewhat different 
u'ith penetrating ^vounds of the liver. Here the position of the tv’ound 
of entrance gives a good clue as to what organs are or are likely to be 
implicated. The signs of loss of blood are noticeable, the upper 
abdominal muscles are on guard, tenderness can be elicited in the 
right hypochondrium, there may be dulness in the flanks, and the 
patient often complains of pain in the right shoulder. 

Finsterer (1920) noticed bradycardia in a few of his cases and 
attributed this to the absorption of bile salts; but almost invariably 
the pulse-rate is rapid from the start. The temperature is at first sub- 
normal, but after a few hours it slowly mounts. The conjunctivx 
may sho^v’’ a yellow tinge, although the skin of the body may be 
deathly white. 

Prognosis. The prognosis depends mainly upon the type of injury, 
the condition of the patient on admission to hospital, and the length 
of time which elapses between receipt of the injury and operation. 
Subcutaneous injuries are about twice as lethal as penetrating 
wounds, this being due to the dilficuUies in diagnosis, but above all 
to the delay in undertaking operation and to the greater frequency 
of associated injirries to other abdominal viscera. Elder collected 189 
cases of subcutaneous injuries of the liver and found that the mor- 
tality is’as 85 per cent ^vhen associated injuries rvere present. The 
death-rate from penetrating wounds of the liver varies from 30 to 50 
per cent. Dean Lewis and Trimble (Atvt. Surg., 98:685, 1933) re- 
corded 20 cases, 14 of which were operated upon with six deaths— 
40 per cent. In Boyce and McFetridge's series 43 cases were operated 
upon and 19 died— 44.2 per cent. Stab wounds were the least fatal. 
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Treatment. These patients should not be rushed to the operating 
theatre and operated upon immediately they are admitted to hospi- 
tal. As soon as a diagnosis of “ruptured liver” is made or suspected, 
the patient must, of course, be prepared for operation. This prepara- 
tion may take an hour, or may take two hours or even more accord- 
ing to the circumstances of the case; it should, however, never be 
unduly prolonged to jeopardise the patient's chances. 

An injection of omnopon and scopolamine is given to assuage 
pain and promote sleep. Heal is applied to the body, the abdomen is 
shaved and painted with alcohol, if abrasions or wounds are present 
they are suitably dressed, and citrated blood is introduced into the 
circulation by the Marriott drip method. If blood is not immediately 
available, an intravenous infusion of Ringer's or Hartmann’s solu- 
tion should be given. 

The abdomen is explored through a right paramedian or midline 
incision. The liver should be carefully palpated, first the superior 
surface and then the inferior surface and edges. If a rent is discovered 
and the bleeding is brisk, Pringle’s method (/Inn. Surg., 48:541, 
1908) of controlling the hemorrhage by pinching the free edge of 
the gasiTohepatic omentum between the finger and thumb should 
be adopted (fig. 197), The hepatic artery and portal vein may also be 
controlled for a few valuable minutes by applying a cun’ed enteros- 
tomy clamp in the manner illustrated in figure 197 (3). the blades 
having first been covered with rubber tubing. 

The method of displacing the liver in order to expose its inferior 
surface is clearly shown in figure 198. 

There are four methods of dealing with a wound in the liver: The 
rent may be packed or sutured, a subcapsular hematoma may be 
drained or marsupialised, and a severely pulped portion of the liver 
may be excised. Packing with a long strip of iodoform gauze maybe in- 
dicated when the tear is situated in an inaccessible portion of the liver 
or rvhen the patient is in a moribund condition and speed is essential. 

Although packing has saved many lives, it is on the whole an un- 
satisfactory procedure. "The danger of this is that, ^vhile the method 
is successful for the time being, almost invariably septic conditions 
arise, and the patient dies in about a fortnight or three weeks from 
pylephlebitis.” * 

* Mortimer Woolf, Praeliltorier, 135 571. 1954. 
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The packing should be removed by the surgeon himself on the 
third or fourth day after operation. 



Fig. 198.— The Method of Displacing the Liver in Order to Expose Its 
Inferior Surface. 


It should be stated that it is a rule that all accessible lacerations 
should be sutured and not packed. For extensive ivounds in which 
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there is massive necrosis of hepatic tissue, resection is the best form 
of treatment. Rutherford Morison’s method (Brit. M. J., 1:6, 1914) 



of suturing a deep tear in the liver by inserting tiers of mattress 
sutures is often employed (fig. 199 [1]), although the approximation 
of the edges of the liver by a series of interrupted through-and- 
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through stout ribbon sutures of catgut introduced on a special 
cur\'ed Kousnetzoff needle is the one which appeals to me (fig. 
199 [3]). If the sutures tear out readily through the friable 
parenchyma, the great omentum may be brought across the lacera- 
tion and the stitches passed as in figure 199 (4). 

A recent subcapsular hsematoma should be drained after incising 
Glisson’s capsule and evacuating the pent-up blood by suction. But 
raarsupialisation of a portion of the liver is preferable to this when 
the subcapsular collection of fluid is infected or contains an unduly 
large quantity of bile. In all cases, whether the rent in the liver has 
been sutured or packed with gauze, a drainage tube should be in- 
serted into Morison’s pouch on account of the risk of bile leakage 
from wounds in the ducts. 

The surgeon should remember that other, abdominal viscera, 
notably the spleen, are frequently concomitantly injured trith the 
liver, and that this is especially the case with severe subcutaneous 
injuiies. After having dealt with the hepatic lesion he should there- 
fore examine the other organs expeditiously but thoroughly. 



CHAPTER 2 


Liver Abscess 

In a consideration of liver abscess it is imperative, both from a 
prognostic and therapeutic standpoint, to differentiate amcebic from 
pyogenic abscess. A rational study of liver abscess is impossible un- 
less this differentiation is made from the outset. Such differentiation 
is essential, as in amcebic liver abscess the prognosis is good and the 
treatment simple, whereas in pyogenic liver abscess the prognosis is 
grat'e and the treatment most difficult. 


AMCEBIC ABSCESS 

Amcebic abscess is a disease of tropical countries or of those dis- 
tricts tv’herc indigenous amocbiasis abounds and results from the in- 
fection of the liver with Eulamccba histolyUca. 

The disease is extremely rare in the British Isles tvhere indigenous 
amcebiasis is to all intents and purposes unknown. Rogers (Brit. 
M. J., 2:845, 1902) was the first investigator to establish that solitary 
"tropical” abscess tvas caused by amoebic infection. According to 
Alton Ochsner and LeBakey (dm. J. Surg., 29:173, 1935) the inci- 
dence of amccbic liver abscess in fatal cases of amoebic dysentery is 
approximately 38 per cent; but the incidence of amccbic abscess 
occurring in all cases of amccbic dysentery varies considerably accord- 
ing to different reports and apparently depends upon whether the 
case of amccbic dysentery has been ambulatory or not. 

It would jDerhaps be fair to stale that after taking all factors into 
account, in some 2 to 3 per cent of cases of amcebiasis liver abscess 
develops. The reports from India show that Europeans are more sub- 
ject to liver abscess than are the natives. In Buchanan’s series (J. 
Trap. M., 1:73, 1899) there were 441 cases among the white in- 
habitants and 127 among the natives. Ochsner and DeBakey state 
that, in the Canal Zone, Herrick (Sttrg,, Gynec. ir Ohst.^ 2:422, 
1910) found that the white employees from the U. S. A. were moie 
815 
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susceptible to amoebic liver abscess than the tvhite employees from 
Europe, but that these in turn were more susceptible than the 
natives. The disease principally affects active men in adult life, the 
maximum age incidence, being about 44, Children, and especially 
those of European descent, rarely suffer from this complaint. All 
authorities stress the rarity of the condition in females, the ratio of 
males to females being 8:1. In Hodgson and Brown’s series (Proc. 
Staff Meet. Mayo Clinic, 13:625, 1938) there were only four females 
in a total of 35 cases. Manson-Bahr {Med. Press & Circ., 201:376, 
1939) UTites: 

Under modem conditions— possibly the rttuk of s)stematic teaching of tropi- 
cal medicine— the introduction of emetine and other effectise anti-amcebic 
drugs, amoebic abscess is b) no means as frequently encountered as in former 
da) 5 , svhen it constituted a real menace to the army in India and seas attended 
by a high mortality, probably due to the operathe methods at that time em- 
ployed. It has been stated that liter abscess is a sequel to amcebic dysentery, 
but this requires some further explanation. It is not to be inferred that liter 
abscess cannot taVe place without a history of tropical intestinal amcebiasis-* 
diarrhcea, abdominal pain, with blood and mucus in the stools; on the con- 
trary, it is much more hhely to ensue In those inditiduah tvho hate acquired 
a symptomless infection or who are indeed "carriers” of Enlnmceba histolytica. 
More often than not, it steals like a thief in the night and the illness com 
mences sullenly and insidiously when there are no indications of intestinal 
disturbance at all. The explanation appears to lie in the facility with which 
the amceba intades the caecum and makes its way from that situation \ia the 
ra«entenc seins into the Iher. It therefore comes about that liter abscess is 
by-no means ahvays an accompaniment of acute intestinal amcebiasis- which 
may eseniuaie 20 years, or esen longer, after ibe date of the original infection.’ 

In approximately 70 per cent of the cases the abscess is single, 
while in the remaining 30 per cent multiple abscesses are scattered 
throughout the right lobe of the liver or invoh e both lobes. 

The solitary abscess occupies the right lobe in 90 per cent of the 
cases, the favourite site being the superior and posterior regions. 

In chronic amcebic abscess the pus is thick and yellow in colour, 
whereas in the more acute cases it is either of a reddish or a chocolate 
hue. It contains few or no leucocytes, and is composed chiefly^ of 
cellular detritus and blood. Active amceb® are very' rarely found in 
aspirated pus (17 per cent) and seldom if e\er in chronic cases. They 

' Manson Bahr, .Mfd Press d- Cite , 201:376, 1939 
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are most likely to be recovered from small abscesses and are found 
adherent to the necrotic walk There is little or no leucocytic infiltra- 
tion around tlie abscess, but a fibrous tissue barrier is slou'ly laid 
down, shutting off the abscess. Amoebic hepatitis may subside spon- 
taneously or under emetine treatment, or it may progress to lique- 
faction. This liquefaction— the chocolate-coloured pus— has been 
shown by Craig (Am. J. Trop. M., 7:225, 1927) to be due to proteo- 
lytic activity of a soluble toxin produced by the amoebte. If left un- 
treated the abscess may rupture in various directions (fig. 200 [A]). 
Usually the maximum suppuration occurs in the superior and pos- 
terior portions of the right lobe in proximity to the cupola of the 
diaphragm so that intra-pleural or intra-pulmonary rupture is of 
most frequent occurrence. The abscess may rupture into a bronchus 
and be coughed up, or it may burst into the pericardium, stomach, 
duodenum, colon, general peritoneal cavity, into Morison’s pouch, 
or through the abdominal or chest wall. When the skin becomes in- 
volved, large areas may be rapidly destroyed by a process of spreading 
gangrene* A large abscess may completely destroy the right lobe of 
the liver and convert it into a bag of pus. The left lobe in such cases 
undergoes a compensatory hypertrophy. 

Clinical Picture. The clinical picture is fairly distinctive. Amoebic 
hepatitis manifests itself as a pyrexial illness 'with enlargement and 
tenderness of the liver in an individual who gives a history of dysen- 
tery and of amcebx in the stools. 

The systemic manifestations of amoebic liver abscess are fever of 
the intermittent or remittent type, with drenching night stveats, 
weakness, loss of sveight, nausea, anorexia, malaise and vomiting. A 
mild degree of jaundice is noticeable in about 10 per cent of the 
cases, while rigors are said to occur in 25 per cent. The local mani- 
festations include pain and tenderness in the right upper quadrant 
of the abdomen, more especially beneath the right costal margin, 
enlargement of the liver and limited movements of the right side of 
the chest. Pain is often referred to the right shoulder, scapular re- 
gion. and right iliac fossa. Rarely the abscess may form a fluctuating 
tumour appearing beneath the ribs, and sometimes cedema of the 
thoracic and abdominal walls can be made out. Tenderness on pres- 
sure over the right chest 'wall may point to the site of the abscess, 
and in some cases deep breathing and coughing may cause pain. 



Fig. 200.— Amcebic Lhtr Abscess. 

(A) Diagram to indicate the commonest directions in nhich amcehic liver 
abscess ma) rupture. 

(B) and (C) show the transpleural route svhich is sometimes emp!o}ed for 
drainage purposes. 
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Especially characteristic is the pain caused by sudden movement such 
as turning over in bed. and in order to prevent this to some extent 
the patient keeps his arm pressed to his ribs (“carries his abscess 
under his arm”). 

There is commonly something distinctive about the hepatic facies 
—the muddy ochreous complexion with dark circumorbital rings. 
The base of the right lung often shows clianges such as impaired air 
entry, crepitation, and even consolidation from inhibition of dia- 
phragmatic movements and sympathetic congestion of the lung due 
to the contiguous inflammatory process in the liver. 

Diagnosis. If the condition is borne in mind the diagnosis of 
amccbic hepatitis abscess is not diflicult. There is usually a previous 
history of dysentery, but the absence of such a history does not by 
any means rule out the possibility of amocbiasis. Tliere are pain and 
tenderness over the liver, which may be enlarged, while a dull 
troublesome ache in the right shoulder is significant. Examination 
of the blood shows a mild secondary anxmia and a slight leucocytosis 
without concomitant proportionate increase in the polymorpho- 
nuclear leucocytes. The white cells usually number 15,000 to 20,000 
per cu. mm., a higher figure than this seldom being seen except, of 
course, in cases where there is frank suppuration. Repeated micro- 
scopic examinations of the faeces must be carried out in every case, 
and a search made for active amoebae or encysted forms. Negative 
findings do not exclude amcebiasis as a cause of the liver involve- 
ment, since amoebae are demonstrated in only some 45 per cent of 
the cases. The greatest help will be obtained by a fluoroscopic exami- 
nation of the liver and right side of the chest and by observing the 
fixation of the diaphragm and upivard projection of the cupola into 
the lower luug field. Straight X-ray films are taken after the screeit- 
ing, and these often confirm the screen findings. It Is a rare event to 
be able to visualise the confines of an abscess in a skiagram unless the 
margins have undergone calcification; but occasionally the area of 
lesser density presented by the pus produces a darker shadow on the 
negative and is of assistance in locating the abscess. Evidence of actual 
amcebic ulceration of the colon is difficult to obtain. Sometimes 
infiltration of the sigmoid colon can be made out on palpation, and 
at times too there is a similar thickening in the cjEcum or ascending 
colon. Sigmoidoscopy as a method of proving the persistence of 
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amoebic ulceration is often disappointing, as the lesions are com- 
monly situated in the upper reaches of the colon, well out of the 
range of vision of the sigmoidoscope. 

The most practical method of all of demonstrating the presence 
of an abscess is by means of aspiration and drawing up of the liver 
pus into the exploring syringe. The aspiration should ahv’ays be per- 
formed in the operating theatre and the pus withdrawn should be 
microscopically examined immediately to determine if pyogenic 
organisms are present in the fluid. 

The actual technique of aspiration depends considerably upon the 
clinical manifestations. In those cases in rv'hich there are localising 
signs and pointing of the abscess, the aspirating needle should be 
introduced directly into the affected area; if there are no localising 
signs it is important to introduce the needle in such a tray that the 
pleural and peritoneal cavities are not traversed. At times an abscess 
may be reached by introducing the needle below the twelfth rib and 
extending it upward and anteriorly. 

Although amcebic pus is sterile in fully 86 per cent of cases it is 
advisable always to observe these precautions. 

Prognosis. The prognosis depends upon: (I) the general condition 
of the patient; (2) the type of treatment employed; (3) the presence 
or absence of secondary infection of the abscess cavity, and (4) the 
number of abscesses present and the virulence of the infection. 

If the amoebic infection is severe and there are multiple abscesses 
m the liver, the outlook is extremely grave; if, on the other hand, 
there is a solitary abscess and on aspiration the pus is found to be 
sterile, the prognosis is relatively good. 

The importance of closed drainage in uncomplicated amcebic liver 
abscess is stressed by all authorities. Rogers {Lancet, 1:569, 1922), in 
his Lettsomian Lecture, showed that the death-rate following open 
drainage was 56. 8 per cent, but that this ^ras reduced to H per cent 
when the closed drainage method was generally adopted. In the open 
operation most of the deaths are directly attributable to the onset of 
secondary infection of the abscess ^rall. Chatterji (Indian M. Gaz., 
57:333, 1922) reported that the death-rate in his series ivas only 1.6 
per cent, and he attributed his success to the employment of the 
closed drainage method. In Ochsner and DeBakey’s series the mor- 
tality of 19.5 per cent was obtained; in 46 cases in which conser\'a- 
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live treatment employed there rvas only one death— 4.1 per cent. 
In a series of 4,035 cases collected from the literature by these 
authors, in which open operation rv’as carried out, 1,908 (47.2 per 
cent) ended fatally, whereas in a series of 459 in which conservative 
treatment ivas used, only 32 (6.9 per cent) died. 

Treatment. In most cases of aaite amcebic hepatitis emetine acts 
as a specific. The usual dose is 1 gr. of emetine hydrochloride in- 
jected subcutaneously daily for six to eight days, followed by ^ gr. 
of emetine bismuth iodide for ten consecutive nights. Daily rectal 
retention enemata of 2.5 per cent of quinoxyl or yatren should be 
ordered for a similar period in order to eradicate the infection. 

This treatment is also highly efficacious in those cases in which the 
abscess is very small. Where the abscess is large, pre- and post- 
operative medication with emetine is also imperative. The average 
pre-operative dose of emetine is 6-8 grs., the maximum dose of 10 grs. 
never being exceeded owing to the damage it is liable to inflict upon 
the heart muscle (Leake), 

As previously staled, aspiration of the pent-up pus in the liver 
should be carried out in the operating theatre. If the pus proves to 
be sterile, the abscess sliould be evacuated by means of a Potain 
apparatus. A small area of skin should be anssthetised ■with novo- 
caine, a short incision made, and the aspirating needle inserted along 
the tract where the abscess appears to be situated. As soon as pus is 
struck, fluid w’ells up into the container of the apparatus, and a pint 
or more may be evacuated in a feiv minutes. If the pus is very thick 
and there is difficulty in evacuating it into the bottle, the process 
may be facilitated by injecting a dilute solution of eusol into the 
cavity. 

AFter aspiration, a Firm hinder is appi'ieA and the patient continues 
to receive emetine daily. If the pus is very thick and cannot be evacu- 
ated, or if it is mildly infected, drainage is first effected by means of 
a tube inserted through a large cannula passed along the line of the 
aspirating needle. If the rubber tube is passed through the cannula 
on the stretch and the cannula is removed, the tube when released 
will fill the cannula track very tightly, thus arresting leakage and 
bleeding. 

If the aspirated pus is teeming -with pyogenic organisms, then re- 
sort must be had to open operation and efficient drainage. When 
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there is a large collection of pus bulging anteriorly below the costal 
margin, marsupialisation should be employed. A small transverse 
sub-costal incision is made over the abscess, and svhen this is reached 
a finger is inserted into the cavity and after the pus has been evacu- 
ated the margins of the liver wound are carefully sutured to those 
of the abdominal wound. Special care should be taken to prevent 
contamination of the general peritoneal cavity by cautiously pack- 
ing off the infected zone. The cavity in the liver is then drained by 
the Carrel-Dakin method. 

^Vhen infected pus has been reached posteriorly between the 
seventh and eighth or eighth and ninth ribs, the trans-pleural route 
should be employed for drainage purposes. Portions of adjoining 
ribs are resected and the diaphragm and capsule of the liver are 
stitched to the parietes in the manner shotvo in figure 200 (B and C). 
Here again, after the evacuation of the abscess it is good practice to 
insert a large drainage tube, employing the Carrel-Dakin method. 
An abscess situated in the posterior part of the right lobe can be 
drained most efficiently by resecting the ttvelfth rib and by pushing 
the pleura upward and then inserting a drainage tube into the liver 
extraperitoneally. 

PYOGENIC ABSCESS 

In pyogenic liver abscess the micro-organisms gain access to the 
liver: 

1. Via the portal vein from areas drained by the portal system, 
e.g., appendix. 

2. Via the hepatic arteries, e.g., in cases of septicemia, furunculo- 
sis, etc. 

3. By direct extension, e.g., from diseased gall-bladder. 

4. From ■without, eg., throtigh perforating ■wounds of the liver. 

5. As the result of subcutaneous injuries of the liver. Here the 
devitalised hepatic tissue encourages the growth of micro-organisms 
already present in the liver. 

6. By routes tvhich are difficult or impossible to determine— pri- 
mary’, idiopathic or cryptogenic pyogenic liver abscess. 

Accurate estimation of the frequency of pyogenic liver abscess is 
most difficult, as the diagnosis cannot always be made and many cases 
in which post-mortem examinations are not made undoubtedly are 
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overlooked. Collins (Minnesota Med., 15:756, 1932) found 111 cases 
in 18,300 autopsies— 0.6 per cent. Tlie disease is approximately three 
times commoner in the male and tlie greatest age incidence is found 
in the third and fourth decades. The most frequent antecedent lesion 
is suppurative appendicitis which is complicated by portal thrombo- 
phlebitis (pylephlebitis). Alton Ochsner, DeBakey and Murray (Am. 
J. Stcrg., 40:292, 1938) in an exhaustive and authoritative review of 
this subject stated that in a collected series of 975 cases there were 
197 (34.2 per cent) in which appendicitis was the cetiological agent. 
In a series of 68,198 cases of appendicitis there were 247 cases of 
septic liver abscess, an incidence of 0.36 per cent. Other lesions in 
the portal area which are responsible for some 8 to 10 per cent of 
cases are chronic gastric and duodenal ulceration, cancer of the 
stomach, diverticulitis, colitis, carcinoma of the colon, septic 
liTmorrhoids, proctitis, suppurative pancreatitis, etc. Pyogenic liver 
abscess is caused by direct extension from contiguous suppurative 
processes more frequently than is generally stated to be the case 
(6 to 14 per cent). In this group are included calculous cholecystitis, 
suppurative cholangitis, and stibphrenic space infection. In pene- 
trating injuries, e.g., gunshot wounds, stabs, etc., micro-organisms 
may be carried from without into the hepatic substance and light 
up a suppurative process, while in subcutaneous injuries the pulped 
portion of the parenchyma acts as an excellent medium for the 
grotvth of micro-organisms which are always present in the liver. 

Septic liver abscess may be produced by micro-organisms U'hich 
are transported via the hepatic artery from distant septic foci. Such 
blood-borne infections may be due to osteo-myelitis, carbuncle, boils, 
acute infective endocarditis, upper respiratory tract infections, and 
any condition in triiich there is generalised sepsis, e.g., extensive 
burns. 

Of the 575 collected cases of liver abscess analysed by Ochsner, 
approximately 13 per cent were due to metastatic infections of this 
type. Finally, there is a comparatively large group of pyogenic 
hepatic abscesses in which the antecedent lesion cannot be deter- 
mined by any means at our disposal, and which for this reason has 
been termed primary, idiopathic or cryptogenic pyogenic liver 
abscess. Rothenberg and Linder (Snrg., Gynec. if Obst., 59:31, 1934) 
consider that such abscesses are the result of systemic blood-home 
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infections due to distant foci which may be so insignificant as to be 
overlooked. Beaver (Am. J. Path., 7:259, 1931), on the other liand, 
formed the opinion that in most of these cases the micro-organisms 
are transported via the portal vein and that the antecedent lesions 
in the portal area are so minute that they pass unrecognised. 

In about 50 per cent of cases the pus in pyogenic liver abscess is 
found to be sterile. The organisms most frequently found are B. coli, 
streptococci, staphylococci, or a combination of some or all of these. 
Other micro-organisms tvhich on very' rare occasions cause liver 
abscess are B. pyocyaneiis, B. typhosus, B. zvelchn, gonococci, strepto- 
thrix and spirochetes. In non-tropical countries appendicitis is the 
commonest cause of hepatic abscess. 

The proper genesis of this infection is ratijcr easy to follow. In the course 
of inflammation of the appendix, thrombophlebitis of the appendiceal intra- 
mural \esscls in%anably occurs. The phlebitis can involve progressively the 
appendiceal veins in the meso-appendix, the ileocecal, the superior mesenteric, 
and the portal veins, or a small septic embolus can become detached from the 
thrombus in the immediate neighbourhood of the inflamed appendix and be 
transported through the contributing venous channels and portal veins of the 
liver. This is the manner of development of the classical liver abscess which 
follows appendicitis. These abscesses are usually multiple and for the most 
part occupy the right lobe. The explanation of the latter lies in the experi- 
mental work of Sireg^, Glenard, Bartlett. Corper and Long, and Dick and 
Gopher, vvljo have demonstrated the existence of two currents of blood in the 
portal vein, one from the superior mesenteric which goes to the right lobe and 
one from the inferior mesenteric and splenic vein which goes to the left lobe.- 

Clinical Picture. The clinical picture is not unlike that of hepatic 
amoebic abscess. The symptoms are pyrexia of a remittent or inter- 
mittent type associated with rigors and profuse sweating. There are, 
in addition, malaise, weakness, nausea and anorexia. Vomiting occurs 
in about 30 per cent of the cases. Pain is felt in the right upper 
quadrant of the abdomen, in the area occupied by the liver, and 
especially below the right costal margin. At times pain is referred to 
the right shoulder region, this being caused by phrenic irritation. 

On examination the patient looks ill, wasted, waxy and cachectic, 
jaundice, when present, is always an ominous sign. The liver is en- 
larged and exquisitely tender, and there may be ccdeina of the chest 
wall m the immediate vicinity of the inflammatory process, while 

- Ochsner, DeBakey .and Murray, Am /. Surg, 40 292. 1938 
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there may also be signs of consolidation of the base of the right lung 
or fluid in the pleural cavity on that side. There is a marked leuco- 
cytosis (20,000 to 30,000) with a corresponding increase in the poly- 
morphonuclear leucocytes. X-ray examination of the chest is of great 
value in diagnosis, in fact it is an essential method of investigation. 
In a U’ell-established case the diaphragm is elev'ated and fixed, usu- 
ally on the right side. 

Exploratory aspiration of the liver for the detection of pus in pyo- 
genic hepatic abscess is an unjustihable and dangerous procedure, 
since the danger of contaminating the pleural or peritoneal cavity is 
always present if this is attempted. 

Diagnosis. The diagnosis may be correctly made in about 80 per 
cent of the cases on the clinical manifestations and on the laboratory 
and X-ray investigations alone. In cases of suppurative appendicitis 
associated with chills and perhaps a tinge of jaundice, the diagnosis 
is rarely, if ever, in doubt. 

Prognosis. The prognosis depends upon: (I) the condition of the 
patient and the virulence of the organisms; (2) the multiplicity of 
the lesions and whether or not there is associated pylephlebitis; 
(5) the position of the abscess and the presence or absence of com- 
plications; (4) the type of drainage operation which has been adopted. 

The prognosis is exceedingly grave in the case of multiple abscesses 
—70 to 80 per cent, but slightly better in the case of the solitary 
abscess Achich is uncomplicated— 40 to 50 per cent. The commonest 
complications are rupture of the abscess into the pleural cavity or 
into the lung, thrombosis, embolism, septicemia, localised or general- 
ised peritonitis, and subphrcnic abscess, and when these occur the 
prognosis may be said to be well nigh hopeless. 

The type of treatment employed for a solitary abscess has an im- 
portant bearing on the results obtained. Thus, when operation is for 
one reason or another withheld, the mortality is 100 per cent; when 
the trans-abdominal approach is used for the employment of drain- 
age it is about 70 per cent; when the trans-pleural method is insti- 
tuted it is appro.ximately 60 per cent; but u’hen the extra-serous 
approach is chosen it may be as low as 33 per cent. 

Treatment. The treatment of sohtaty pyogenic hepatic abscess con- 
sists of incision and drainage as soon as the diagnosis is made, in such 
a way that uninvolved serous cavities are not contaminated with pus. 
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The trans-pleural method of approach, tv’hich ^\’as first suggested by 
Trendelenburg (1883) for drainage of a subphrenic abscess, is now 
never employed as it is associated with such a damning mortality. 
Likewise the trans-peritoneal approach is nearly ahvays follo^\’ed by 
a diffuse peritonitis. 

If during an exploratory laparotomy a pyogenic abscess of the liver 
is found, it is most important not to attempt drainage of the 
abscess at this stage. Adhesions between the peritoneal surface of the 
liver and the overlying parietal peritoneum should be produced by 
such means as a gauze pack which has been lightly moistened \rith 
a weak solution of tincture of iodine, and drainage through this area 
performed two or three days later when protective adhesions have 
formed. 

An abscess which is situated anteriorly in the right lobe of the 
liver should be approached by the exiraperitoneal route. This is 
accomplished by making a transverse incision immediately below 
the costal margin through all the layers of the abdominal wall down 
to the peritoneum. The peritoneum is then freed tcith the fingers or 
by gauze dissection in an upward direction until the edge of the 
abscess is reached. A finger is then inserted into the abscess cavity, 
and after the pus has been evacuated a drainage tube is introduced 
into the cavity and sutured to the skin incision (fig, 201 [1]). 

If the abscess is situated posteriorly the most logical method of 
drainage is by the retroperitoneal approach so warmly advocated by 
Ochsner and his associates. This operation consists of making the 
skin incision directly over the trveUtli rib, and after performing a 
sub-periosieal resection of this rib, a transverse incision is then made 
through its bed at the level of the spinous process of the first lumbar 
vertebra. The finger is introduced through this incision into the 
retroperitoneal space between the upper pole of the kidney and 
the inferior surface of the liver (fig. 201 [1 a]). Mobilisation of the 
parietal peritoneum from the under-surface of the diaphragm can be 
readily performed. In this rvay the liver abscess can be drained com- 
pletely extra-serously. This is the ideal approach to the abscess, and 
the one tvhich yields the best post-operative results. 

During the first few post-operative days citrated blood is given by 
the slow drip method, and sulphanilamide or sulphapyridine therapy 
is instituted. 




Fic. 201.-(1) Solitary PyocrNic Hepatic Abscess. 

Methods of draining sudi abscesses by the extra-serous routes, (n) retro-peri- 
toneal approach for a posteriorly-situated abscess. (0) anterior extra-peritoneal 
route. 

(2) Diagram Showing Anatoaiical Rflationships or Four Tvpls or 

^ SUB-PllR>NIC Abscfss. 

(1) Left anterior intra-peritoneal; (2) left posterior intra-peritoneal; (3) left 
posterior intra-peritoneal; (4) right anterior imra-peiitoneal. (5) right posterior 
intra-peritoneal. 
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Melchior {Zentralbl. /. Chir., 54:3083, 1927), Thalhimer {Aich. 
Snrg., 8:658, 1924) and other surgeons have stressed the importance 
of examining the ileocolic and superior mesenteric veins during 
operation for acute appendicitis in every patient tvho has given a 
history of rigors. If the ileocolic vein is thrombosed, they recom- 
mend ligature of this vessel in order to prevent further septic emboli 
from being carried to the liver. 

Braun {Beitr. z. kUn, Chir., 86:314, 1931) was one of the first to 
suggest that if during the post-operative course following appendi- 
cectomy for acute appendicitis chills developed, this was very’ signifi- 
cant of pylephlebitis. In such cases he tvotild advise that the abdomen 
be re-opened and that the ileocolic vein be ligatured in continuity 
to arrest the stream of emboli to the liver. 



CHAPTER 3 
Neoplasms of the Liver 


Such orgajts as are the frequent sites of secondary tumours rarely 
exhibit the primary type (Virchow). 

CLASSIFICATION 


(A) Benign Tumours. 

1. Adenoma; 

(a) Liver cell adenoma (benign hepatoma). 

(6) Bile duct adenoma (benign cholangioma). 

2. Lymphangioma. 

3. Hasmangioma. 

4. Myoma. 

5. Teratoma. 

(B) Malignant Tumours. 

1. Primary tumours: 

(rt) Carcinoma; (i) liver cell carcinoma (malignant hepa- 
toma); (ii) bile duct carcinoma (malignant cholangioma); 
(iii) mixed cell type containing elements of both (i) and 
(“)■ 

(b) Sarcoma: (i) round-celled; (ii) spindle-celled; (iii) alveo- 
lar; (iv) angiosarcoma. 

2. Secondary tumours. 

Benign Tumours. The commonest type and by far the most inter- 
esting is the adenoma. Myoma, hiemangioma, lymphangioma, tera- 
toma, etc., are found in the liver on rare occasions, but they do not 
call for any special mention. Schrager (Ann. Surg.. 105:33, 1937) 
states that an adenoma of the liver may attract attention on account 
of the presence of a tumour in the upp^r abdomen. The mass may 
remain clinically silent for a considerable period, or may so inter- 
fere svith the function of neighbouring viscera by pressure or dis- 
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placement, especially upon the biliary channels or blood vessels, as 
to cause grave and urgent symptoms. Occasionally an adenoma is 
discovered during an abdominal exploration or it may be found at 
post-mortem examination. An adenoma of the liver may occur at any 
age, but many of the reported cases have been observed in infants 
or young adults. 

There are ttra main s-aricties: (I) liver cell adenoma (hepato- 
cellular); and (2) bile duct adenoma (cholangio-cellular). 

The former, tvhich has a predilection for the right lobe of the 
liver, is nearly ah\’ays single, brown or grey in colour, soft in con- 
sistenq’, and encapsulated. It follows the pattern of the liver lobule; 
the strands of polyhedral cells, however, are not regularly arranged 
around a central vein as in the normal hepatic lobule. The cells, too. 
are larger, often contain fat globules, and may secrete bile. 

The acinous type may be transformed into the tubular type if bile 
secretion occurs and if there is a central disintegration of the tumour 
or if hemorrhage takes place. These etoluiionar)’ changes may go 
beyond this stage and form a cystic adenoma— solitary’ cy’st of the 
liver. Schrager t\Tites: 

The bile duct adenoma (tubular adenoma) is greyish on account of the rich- 
ness o£ conneettse tissue. It consists of woven strand cells resembling bile ducts. 
The cells are columnar and according to Gasparin they occur most commonly 
in men of adsanced age. The epithelium of these cells may become ciliatetl, as 
was the case with the tissue studied by Cagneuo. These adenomata belong to 
the functionating types of tumours. According to Rolleston, bile-duct adenoma 
has a tendency to indent and displace but not invade the surrounding liver 
substance.* 

Adenoma of the liver is held by many authorities to be a reparative 
phenomenon in cirrhosis of the liver, as well as other destructive 
processes such as syphilis, malaria, venous engorgement, and sepsis 
(Yamasaki). It is an interesting fact that the cirrhosis was noted to be 
concomitantly present in many of the recorded cases. Tliese tumours 
are prone to undergo fatty, cystic or malignant degeneration. Al- 
though they are usually pure tumours, occasionally they may be 
mixed, in which portions of adenomatous tissue are intermingled 
with a Grawitz hypernephroma or even with cartilage cells or pig- 
ment pavement epithelial cells. 

> Schrager. .Inn Surg . 105 33. 1937 Coimesi of J. B. Lippincoit Co. 
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Symptoms and Signs. There are no characteristic symptoms and 
signs oE adenoma of the liver. The symptoms are due to compression 
of the gall-bladder, bile ducts, neighbouring blood vessels, the 
stomach, the duodenum, or the pelvis of the right kidney, and to 
various complications or alterations which may occur in the tumour 
itself. There may therefore be a dull pain in the back or shoulder 
region, jaundice, flatulence, dyspepsia, or symptoms pointing to ob- 
struction of the outlet of the stomach, urinary manifestations, or the 
typical picture that is presented by an advanced case of cirrhosis of 
the liver. 

The signs are those of a tumour in or about the liver. If the 
tumour arises in the left lobe of the liver, it may displace the stomach 
dowms'ard and produce a mtdiine epigastric tumour which closely 
resembles a pancreatic cyst. X-my examination of the kidneys by 
retrograde pyelography, of the stomach by barium meal, and of the 
gall-bladder by Graham's dye test, peritoneoscopy, and laboratory 
methods may, on occasion, prote of some help in diagnosis. The 
diagnosis is ahs’ays in doubt until a microscopical examination of the 
tumour is made, and even then serial sections must be cut through 
the entire grou-th to establish its benignity. 

Adenoma has to be distinguished from other tumours of the liver 
proper, such as primary carcinoma, primary sarcoma, myoma, and so 
forth, from cystic tumours such as echinococcus cyst and solitary 
cyst, from localised tuberculoma, from the large single gumma, and 
from the encapsulated ectopic hypernephroma of the liver. 

Treatment. If the tumour is pedunculated, and it may be so on 
occasions, its moorings to the Hver should be transfixed, ligatured 
and divided, after which the growth may be freed from surrounding 
adhesions and delivered through the abdominal tvoiind. Rubin (^m. 
J. Obst., 77:293, 1918) reported a case of pedunculated hemangioma 
tvhich gravitated into the pelvis and interfered with a pregnant 
uterus. He was able to remove the tumour successfully. 

If a cystic adenoma becomes large and is dragged downward, it 
may be confused with an ovarian cyst. If the tumor is partially em- 
bedded in the parenchyma it should be shelled out of its capsule and 
the resulting space obliterated by interrupted sutures of stout catgut; 
or again it may be removed by wedge resection of a portion of the 
liver, planned so as to include the tumour. After wedge resection the 
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margins of the liver are approximated in the manner portrayed in 
figure 202 (2). 

Malignant Tumours . — Primary Carcinoma. The incidence \'aries 
from 0.05 to 1.15 per cent of all necropsies. In a recent series of 435 
cases of malignant disease of the liver studied by Martinez (Afed. 
Press 6" Circ., 201:414, 1939) there were 5 cases of primary' hepatic 
cancer— an incidence of 1.15 per cent. Gustafson {Atm. Int. Med., 
11:899, 1937) found 62 cases in 24,400 autopsies, or 0-257 per 
cent: K.. J. Smith (]. Lab. & Clin. M., 18:915, 1933) reported 25 
primary' carcinomata in 4,044 autopsies, or 0.60 per cent; while 
reports from continents such as Asia and Africa cite 416 cases of 
primary cancer of the liver in 39,701 autopsies, an incidence of 
1.05 per cent. 

The disease is most frequent in the fifth and sixth decades, al- 
though according to Kilfoy and Terry (Snrg., Gynec. if Ohs/-, 48:751, 
1929) many cases have been recorded in infants and in children. The 
youngest case was reported by Steiner (Am. J. Dts. Child., 55:807, 
1938)— a primary carcinoma in a male of four months. All authors 
are agreed that the disease affects males more frequently than females. 
Thus, Greene {Siirg., Gynec. if Obst., 69:231, 1939), in reviewing 
386 cases, found the ratio to be 6:1. 

The following classification based on the histological features of 
the tumours has been suggested by Ewing (Neoplastic Diseases, 3rd 
ed., 1931): 

1. Hepatoma. These growths arise from the cells of the liver 
parench^Tua. 

2. Cholangioma. Here the cancer arises from the epithelial lining 
of the intra-hepatic bile ducts. 

3. Mixed type, containing elements of both. 

The hepatoma is the commonest. In Tull’s series (J. Pathol, if 
BacterioL, 35:557, 1932) there rvere 99 hepatomata to 35 cholangi- 
omata. Yamagiwa (Arch. f. path. Anal., 206:437, 1911) originally 
described three macroscopical ty'pes: 

1. The nodular. This is the commonest and is highly malignant 
and exuberant in its growth. It is represented as multiple pale grey, 
blood- or bile-stained, breaking dowi nodules, usually involving the 
entire organ. 

2. The massive. This is charaaerized by a huge solitary tsdiite or 
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yello^vish soft mass, often occupying tlie entire lobe of the liver. At 
times it is ringed with small secondary nodular growths. 



Meil)ocls of suturing the defect in the liver after removal of the tumour. 
(After PayT and Martina and Van Buren Knott). 

3. The diffuse. Here the malignant process appears to extend 
throughout the tvhole liver substance. The organ may be contracted 
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or enlarged and superficially resembles cirrhosis. According to Eggel 
(Beitr. z. path. Anal., 30:506, 1901) cirrhosis is found in 85 per cent 
of hepatomata and in 50 per cent of cholangiomata, and is a fre- 
quent precursor of the malignant process itself. Strong and Pitts 
(Ann. Int. Med., 6:485, 1932) state: “It is our impression that pri- 
mary- carcinoma of the liver int'ariably develops on a basis of 
cirrhosis.” Martinez believes that the sequence of cirrhosis, regenera- 
tive nodular hyperplasia, multiple adenomata, and finally carcinoma, 
is a tvell-established fact. He states that in districts tv’here parasitic 
diseases, such as distomiasis and schistosomiasis are common causes 
of liver damage, primary hepatic carcinoma is relatively frequent. 
Thus, L. \V. Smith (Arch. Path., 1:365, 1926) uTites that the ante- 
mortem diagnosis is readily made in the Philippine Islands, and 
Strong and Pitts (Arch. Ini. Med., 46:105, 1930) point out that the 
disease is usually prevalent among the Chinese patients who are ad- 
mitted to the Vancouver General Hospital. 

Clinical Picture. Primar)' carcinoma of the liver is not associated 
tvith any characteristic clinical picture. In most cases the onset is 
insidious and there is a progressive loss of weight, anaemia, and dis- 
comfort in the epigastrium or right hypocliondrium. Tlie liver slowly 
but steadily enlarges, ascites develops, and the patient becomes 
emaciated. Jaundice is present in about 50 per cent of the cases, and 
the spleen becomes palpable in a little less than one-third. Fever and 
a slight degree of leucocyiosis is sometimes present, especially in the 
rapidly growing type. The disease is most eager in its course and 
death usually takes place in three to four months from the onset of 
the first symptoms. 

A correct pre-operative diagnosis may on occasion be reached by 
means of the ingenious operating peritoneoscope devised by Ruddock 
(Slug., Gynec. 6* Obst., 65:623, 1937). Most cases are diagnosed as 
secondary’ malignant disease of the IiN’cr; the rapid and progressive 
enlargement of the liver, the constant dull pain in the right h)’po- 
chondrium, the steady loss of weight and of strength, the deepening 
jaundice, the anaemia and the ascites are all characteristic features of 
massive involvement of the liver with a disease that invariably proves 
fatal 

In the early stages the disease is clinically silent, and does not 
arouse attention unless fortuitously it is situated in the margin of 
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the liver where it may be felt as a hard nodule demanding immediate 
surgical inquiry. 

Cirrhosis, syphilitic inFiltration of the liver, hydatid cyst, hepatic 
abscess and gall-stone obstruction of the common bile duct have all 
to be considered in the differential diagnosis. 

Treatment. For the diffuse primary growth and for the multiple 
nodular tumours nothing surgical can be attempted nor is deep 
X-ray therapy or radium treatment of any avail. Palliative measures 
directed toward the relief of pain and paracentesis when the abdo- 
men is filled tvith fluid is about all that can be offered. For those rare 
but fortunate cases where on exploration an accessible solitary pri- 
mary tumour of the liver is discovered, resection— partial lobectomy 
—should be undertaken, especially n’ben its margins are clearly de- 
fined, n’hen it is certain that the whole tumour can be removed and 
that such a margin can be cut atvay as to make it hopeful that re- 
currence ^vill actually be prevented or at least postponed for a long 
u'hile. 

There are numerous instances in the literattire of successful 
partial hepatectomy for primary carcinoma of the liver. Yeomans 
(/. Am. Ass., 64:1301, 1915) was able to tabulate from the litera- 
ture 10 cases of operations for primary carcinoma of the liver. Of 
these 16 cases four patients died within a fortnight, six had recur- 
rence in periods varying from two months to eight years, while six 
^vere alive and ^vell from tlirec to seven years subsequent to opera- 
tion. Grey Turner (Proc. Roy. Sac. Med., ]0;43, 1923) described the 
successful removal of a malignant hepatoma weighing over 21 lbs. 
from the right lobe of the liver of a boy aged 13. The patient lived 
for nearly two years after this heroic and successfully planned opera- 
tion. 

Keen (Ann. Surg., 30:2C>7, 1899) and Garre (Sttrg., Gyiiec. & Ohst., 
5:331, 1907) also reported interesting cases of partial hepatectomy 
for massive cancer of the liver. Abel {Brit. J. Surg., 2I:G8, 1934), in 
his revierv included a case of his awn in wliich he removed the entire 
left lobe of the liver for a primary malignant tumour; but at the 
time of the publication of his article the patient was rapidly going 
dotvnhill and was obviously dying of recurrence. 

When resection is undertaken for a localised primary carcinoma 
the division of the liver by means of a cautery or endothermy knife 
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rather than with a scalpel is to be preferred. In order to ensure a rela- 
tively bloodless field the hepatic artery and portal vein in the free 
edge of the gastrohepatic omentum should be temporarily com- 
pressed by the assistant’s fingers or by the rubber-covered blades of 
a pair of small curved enterostomy forceps, lightly clamped on these 
important blood vessels. The tumour together with a healthy margin 
of hepatic tissue is then excised, and after ligaturing all sizable blood 
vessels the margins of the wound in the liver are approximated by 
the method suggested by Pa>T and Martina (Arch. f. klin. Chii., 
77:962, 1903), as represented in figure 202 (1 A and B; and 2). Broad 
strips of fascia are applied along the side of each margin of the wovind 
in the liver, mattress sutures of stout catgut being passed through 
these and firmly tied. Van Buren Knott’s wcll-knorrn method (Ann. 
Surg., 46:790, 1907) is clearly shown in the accompanying diagrams 
(fig. 202 [3, 4 and 5]). 

Using large straight or curved Kousnetzoff needles threaded ^vith 
No. 3 chromic or ribbon catgut, a series of vertical mattress sutures 
is introduced through the tvhole thickness of the liver substance on 
the medial and lateral aspects of the proposed lines of incision and 
parallel to them. These mattress sutures should be interlocked and 
gently tied (fig. 202 [4]). 

The liver substance is then incised between the lines of sutures 
so as to remove a generous V-shaped wedge of liver including the 
tumour mass. A few large vessels presenting on the cut surface will 
need to be caught up with mosquito forceps and ligatured tvith fine 
silk. A series of through-and-through stitches are then passed to en- 
circle the haemostatic mattress sutures, and on tightening these the 
edges of the liver are drawn together evenly, as is well shown in the 
accompanying illustration (fig. 202 [5]). Drainage of the sub-hepatic 
space is a necessary precaution following partial hepatectoniy, owing 
to the oozing of blood and bile which takes place from the Ih'er 
^vound during the first fe^v days following operation. 

Sarcoma. Primary sarcoma of the liver, which may be round- 
celled, spindle-celled, alveolar or angiosarcomatous, is distinctly rarer 
than primary carcinoma, from which clinically it cannot by any 
means be distinguished. There are three macroscopic types: 

1 . The large solitary sarcomatous mass involving one lobe, usually 
the right. 
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2. The multiple nodular growth. 

3. The diffuse or infiltrating sarcoma occurring most fiequently 
in infants. 

Treatment. The treatment is palliative, and deep X-ray therapy 
may in certain instances bring temporary relief. A few cases are re- 
ported in the literature as having survived tv’edge-excision of the 
growth for a number of years. 

Secondary Malignant Tumours. Secondary carcinoma of the liver 
is very common and occurs in from 30 per cent to 50 per cent of all 
p.itients u’ilh malignant disease. Secondary sarcoma of the liver is, of 
course, much rarer. The age incidence corresponds with that of 
malignant disease in general, i.e., between 50 and 70, 

The following are the methods of involvement: 1. Via the portal 
vein, as in carcinoma of the stomach or colon. 

2. Via the hepatic artery', as in carcinoma of the cervix uteri or 
bronchus. 

3. By direct spread from a neighbouring cancerous viscus, e.g., 
the gall-bladder, bile ducts, pylorus, etc. 

4. By surface implantation of cancer cells, as occurs in carci- 
nomatosis peritonei. 

Secondary carcinomatous growths in the liver vary considerably in 
size and number. There may be scattered seedlings or irregular or 
rounded umbilicated u'hiiish or yellowish-white masses localised to 
one portion or diffused throughout the parenchyma. At times the 
metastasis from a cancer of the breast or from a so-called melanotic 
sarcoma is not nodular but rather takes the form of a diffuse infiltra- 
tion, closely resembling the macroscopic appearance of cirrhosis. In 
many cases the clinical picture is dominated by the primary growth. 
As a rule, however, the liver progressively enlarges, extends do^vn- 
ward and forward, still preserving its general form; it is woody in 
consistency, often nodular with umbilicated masses, but occasionally 
it may be smooth and even. Pain from perihepatitis is present in 
about half of the cases, and jaundice and ascites occur when there is 
obstruction within the liver or in the portal fissure. 

Other features include a low-grade type of fever, loss of appetite 
and distaste for food, vomiting, general wasting, weakness and 
anaemia. In a few cases the patient remains remarkably well-nourished 
and is to all appearances fit and well. 
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Treatment. Palliative measures, mainly directed to the relief of 
pain, should be instituted. Deep X-ray therapy may be instrumental 
in bringing about temporary improvement in cases of lympho- 
sarcoma and in the more rapidly growing radio-sensitive carcinomata 
of the testicle. 

It has been said that a single liver metastasis in a case of operable abdominal 
carcinoma may be excised with some hope of cure. This is didicult to believe. 
When only one small nodule is palpable at operation, several may be found 
at autopsy some dajs later, and small deep secondary growths cannot, of course, 
be detected by the surgeon at laparotomy. The condition is not so hopeless 
when the liver is involved to a limited extent by direct extension in carcinoma 
of the colon. Cases are on record where the affected portion of the liver was 
excised with the primary growth and a long period of survival obtained. 
(Martinez.) 



CHAPTER 4 

Cysts of the Liver 


HYDATID CYST 

Hydatid disease is rare in Great Britain and in the United States, 
but is common in regions of pasturage such as Australia. Iceland and 
Argentina. Those interested in the subject may be referred to the 
many articles by Dew {Bnl. Encycl. Med. Prnct., 6:538. 1937; Med. } 
Amtmlia, 2:38, 1922; Surg., Gynec. & Obst., 48:239, 1929: Brit. /. 
Siirg., 18:275, 1930; and Surg., Gv»et*. ^ Obst., 59:321, 1934): to 
D^v^’s De I'echinococcose secondaire (Paris Thesis, 628, 1901). and 
his other essays on hydatid disease (Presse med., 28:413, 1918; Rev. 
de ckir., 63:81, 1925; atKl Auslraha-New Zealand, /. Siirg, 1;99. 
1934); to the papers of Fairly {Med. J. Austrahn, 1:346, 1922, and 
2:27, 1932); and to the valuable contribution of Dickson Wright in 
Post'Cradnate Surgery, from which the following brief remarks have 
been mainly abstracted. 

The hydatid cyst is the intermediate cystic stage of a ^/^-inch long 
tapeu'orm of the dog ( Ttenia echuiococcus). The eggs of this tvorm are 
passed in the fxces of the dog and are inadvertently swallowed by the 
human being. Before being swallowed or shortly aftenvard the ovum 
develops into a small six-hooked (hexacanih) embryo which per- 
forates the stomach wall and arrives in the liver through the medium 
of the portal vein. In some 60 per cent of cases it is arrested here. In 
the liver the hexacanth embryo develops into a cyst which is com- 
posed of three layers, the outer one of fibrous tissue derived from the 
host, and the inner two provided by the parasite. The inner of these 
ttvo, the granular layer, is cellular and the outer a protective layer 
of hyaline tissue, known as the laminated membrane because of its 
structure. The cyst cavity is filled with clear fluid containing salt and 
a trace of protein. Small bodies form on the granular layer and these 
become vesicles kno^vn as brood capsules. From the lining of these 
small bodies of cells the heads of the future tapeworms quickly 

S39 
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develop. These are kno-wn as scolices. Should the development of the 
cyst be disturbed by trauma, portions of the wall become detached 
and form into two-layer daughter cysts, floating in the interior of the 
main cyst (endogenous daughter cysts). Sometimes the daughter q’sis 
extrude from the main cyst (exogenous daughter cysts). 

Clinical Features. There may be no clinical manifestations of the 
disease, and it is surprising the number of cases that remain symptom- 
less and in ^vhich the condition is only discovered accidentally during 
a routine abdominal examination. If the cyst is situated in the upper 
portion of the liver, and it is found here in 30 per cent of all cases, 
it ^v’ill often not be recognised until the patient is middle aged or old. 
Tumour formation in the epigastrium or bulging of the costal mar- 
gin is frequently made out, as in 70 per cent of the cases the cyst 
arises from the anterior or inferior surface of the liver. The tumour 
is rounded, smooth and tense, and moves on respiration. There may 
at times be a dull ache in the hepatic region, and pain may be re- 
ferred to the shoulder region, as in many other lesions of the liver. 
Occasionally there is considerable gastric disturbance, and nausea, 
anorexia, flatulence and vomiting may be troublesome features. 
Severe pain is experienced when the cyst ruptures into the bile pas- 
sages or into the general peritoneal cavity. Pressure effects are sur- 
prisingly rare and depend upon the situation and upon the size of 
the cyst, but occasionally quite a large cyst may be present t^’ithout 
producing any constitutional symptoms or any pressure effects at all. 
A cyst arising from the dome of the liver may remain latent for many 
years, but it may on the other hand, by forcing the diaphragm 
upward, give rise to a certain degree of dj'spncca, cause pleural 
effusion, or even compress the inferior vena cava. 

The inferiorly located tumours may be mistaken for pancreatic 
cysts, for hydronephrosis, or for a benign gro^rth or cyst of the liver. 
The characteristic “hydatid thrill” is, contrary to what is taught, 
rarely detected, but when present it is strongly suggestive of echino- 
coccous disease. The disease should be suspected when there is a 
cystic enlargement of the liver over a long period of time with few 
or no constitutional manifestations. The patient may give a tell-tale 
history of residence abroad in a district where the disease is prevalent. 
Casoni’s intradermal test may be helpful in diagnosis; the comple- 
ment fixation test may also be of great value. The “hydatid thrill, 
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although by no means pathognomonic, is suggestive. The blood pic- 
ture may reveal a marked rise in the number of eosinophiles. X-ray 
examination of the hepatic region may show undue elevation of the 
diaphragm on one side or the patchy outline of a partially calcified 
cyst, while clinical examination will determine the position of the 
cyst with great accuracy in over two-thirds of the cases. 

The two chief complications of hydatid cyst are: (1) rupture; and 
(2) suppuration. 

Intra-biliary rupture is by far the commonest complication, but 
intraperitoneal and intra-thoracic rupture are by no means rare 
events. 

Treatment, The treatment is operative, and the cyst should be 
exposed through an incision placed directly over it. Should an ab- 
dominal incision not give direct and ready access to a posteriorly 
situated cyst, the surgeon should not hesitate to close the abdominal 
incision and make a fresh one in the back. In order to aid this a rib 
should be resected, pleural adhesions should be obtained by means 
of a seven-day gauze pack, and the cyst should then be dealt with 
through the obliterated phrenico-costal angle of the diaphragm. 

When the cyst is simple it should be punctured, a little fluid with- 
drawn, and a syringeful (2 to 10 cc.) of commercial formalin injected, 
barbotage then being performed to mix the /laid thoroughly. After 
five minutes the contents of the cyst are dead and guide stitches are 
inserted, a small opening is made in the cyst, and a wide-bore sucker 
is inserted to e^'acuate the fluid. The cyst is then opened widely and 
the lining wiped out with gauze. If the cavity can be reduced by 
excision of some of the adventitia, this should be done. The cavity 
is then filled with saline sokition and securely dosed, after tv’hich the 
abdominal incision is sutured. 

Drainage should be avoided if possible, being instituted only when 
bile or pus is present in the cyst. When used, the tube must be judi- 
ciously placed so as to afford easy drainage by means of gravity. 
Marsupialisation is an unwise procedure, leading to a chronic sinus 
U'hich may prove a great handicap. In certain instances, however, and 
particularly "where frank suppuration is present, the cyst will have to 
be anchored to the parietes and drainage provided. 

When granddaughter cysts are present, special steps are taken to 
counteract implantation of brood capsules into the peritoneum. 
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Black towels are carefully placed to aid in the visualisation of any 
spilt hydatid structures which show up white on the towels. The 
cyst is then boldly opened between guide sutures w'ith a diathermy 
needle, and a potverful electric wdde-bore sucker is used to withdraw’ 
the contents. The clearing of the cavity is continued W’ith gauze 
swabs dipped in 5 per cent formalin, and when the cavity is empty 
it is closed by suture, the black towels and packs are carefully re- 
moved, and the abdomen is closed without drainage unless pus or 
bile has been found in the cyst. 

Pedunculated cysts can be removed completely, and calcified dead 
hydatid cysts are best left alone. 

SECONDARY ECHINOCOCCOSIS OF THE ABDOMEN 

This is almost invariably due to spread from a primary cyst of the 
liver, and dissemination follows rupture or operative interference. 
After the immediate effects have passed off— peritoneal and ana- 
phylactic shock— there may be no symptoms for many years. 

Operative treatment for secondary echinococcosis varies widely 
with the site, size and number, etc. of the cysts. A single cyst may be 
treated in a manner approximating to that described under general 
technique. On the other hand, where the peritoneum is studded ■with 
numerous small cysts, discovered maybe in the course of interv’ention 
for some other abdominal condition, the only practicable method of 
treatment may be to inject each cyst that is found wdth a few’ minims 
of commercial formalin and to leave it in situ. Nevertheless, in cer- 
tain instances repeated lengthy operations may be necessary. 

In intermediate cases, more or less complete removal may be 
possible. 

To the above procedures must be added an exploration of the 
upper abdomen, and especially the liver, for the primary cyst, and 
any treatment w’hich this may demand. 


SOLITARY NON-PARASme CYST OF THE LIVER 

Non-parasitic cysts of the liver may be single or multiple, are more 
common in females than in males (4:1), and may occur at any age. 
The majority of the reported cases have been in children. Sonntag 
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{Beitr. z. kUn. C/mV., 8G:327, 1913), has classified them as follows: 
(1) blood and degenerative c>'sts: (2) dermoid cysts; (3) lymphatic 
cysts; (4) endothelial cysts; (5) cysts due to bile duct obstruction; 
(6) cy’st adenomata. 

Multiple cysts may be limited to the liver alone, but more com- 
monly they are associated with c>'sts of the kidneys, pancreas, spleen 
or other abdominal organs— polycystic disease. They are more com- 
mon in children than in adults, and may be associated with other 
congenital malformations. These multiple cysts are of little interest 
to the surgeon. 

According to IMoschotviiz (/im. J. M. Sc., 131:674, 1906), solitary 
non-parasitic cysts of the liver are congenital in nature and are of 
biliary origin, perhaps arising from aberrant bile ducts resulting 
in innocent cystic adenomata. Stoesser and Wangensteen (Atn. J. Dis. 
Child., 38:241, 1929) reviewed 104 cases, Beattie and Robertson 
{iMucet, 2:674. 1932) 80 cases, and Davis {Am. J. Snrg., 35:690, 
1937) 188 cases. Cases of unusual interest have been reported by 
Wikle and Charache (Am. J. Sing., 31:345, 1936) and by Jennings 
(Sing., 6:507, 1939). 

In the patient on tvhich I operated at the Southend General Hos- 
pital (1937)— a woman aged 50— the right lobe of the liver was en- 
tirely replaced by a globular cj'stic swelling, the surface of which tvas 
pearly white and traversed by thin-walled tortuous veins. The ad- 
herent gall-bladder was stretched out over the cyst as a long sausage- 
like, green rubber balloon. The contents of the cyst were aspirated, 
and it was found to contain as much as two pints or more of colour- 
less, odourless, alkaline, sticky, mucinous fluid. Following aspiration, 
the cyst walls collapsed into a shapeless mass. The interior of the cyst 
was trabeculated, and was smooth and shiny, suggesting that it was 
lined ^v’ith a tvell-formed layer of cubical epithelium. The walls, 
tvhich tcere nearly 5 mms. thick, were anchored to the abdominal 
wound. A large-bore rubber drainage tube was inserted into its spa- 
cious cavity, and during the first week following operation there was 
considerable discharge of gummy fluid. This, however, soon ceased 
following instillations of quinine-urethane. The patient was dis- 
charged from hospital on the seventeenth day tvith the svound 
soundly healed. 

The cyst is usually situated in die right lobe of the liver, although 



844 ABDOMINAL OPERATIONS 

at times it may involve the left lobe, the quadrate lobe, or even the 
round ligament itself. It \'aries considerably in size; it may be small 
as a pea or large as a human head. It may be tv’holly or partially 
intra-hepatic, or again it may be pedunculated. 

Clinical Features. Solitary cy’sts of the liver apparently grow verv 
slotv’ly, and in most instances give rise to few if any symptoms, advice 
being sought on account of the presence of a painless abdominal 
swelling. At times, hoxvever, there may be a sudden onset of acute 
symptoms. This is seen when a brisk haemorrhage occurs into the 
cyst, tvhen suppuration supen'cnes, or when in the pedunculated 
variety the pedicle becomes twisted. 

A correct pre-operative diagnosis of non-parasitic cy’sts of the liver 
is rarely made, the majority of the cases being diagnosed at explora- 
tory laparotomy or at post-mortem examination. The condition, as I 
have slated, is usually symptomless unless complications occur or the 
cyst compresses some adjacent viscus such as the first portion of the 
duodenum or the extra-hepatic bile ducts, ^\^ilh compression there 
may be acute hepatic pain, nausea, vomiting or jaundice. 

As many of these cysts arise from the anterior or inferior surface 
of the right lobe of the liver, clinical examination will determine 
the site of the tumour, while radiography may sho^v that the tumour 
is part of the liver shadow. With lai^e cysts or tumours of the Hver, 
the colon is pushed downward and to the left of the abdomen, while 
in cases of a large swelling of the kidney, the colon lies over the 
tumour. This point can be verified by a barium enema X-ray exami- 
nation of the colon. 

In the case of a large pedunculated cyst of the liver, downward 
displacement is limited by its anchorage to the liver, but a consider- 
able degree of lateral movement is often obtained. Pneumo-peri- 
toneum followed by X-ray examination may be helpful, and 
peritoneoscopy may clinch the diagnosis. According to Schoack 
(quoted by Ackman and Rhea; Brit. J. Sxtrg., 18:648, 1931) the oper- 
ative death-rate of non-parasitic solitary cyst of the liver is 12 per 
cent. Beattie and Robertson estimated the mortality at 16.1 per cent, 
while in Boyd’s series {Lancet, 1:951, 1913) it was as high as 32.3 
per cent. 

Treatment. Excision of the cyst is the ideal treatment. This is pos- 
sible when the cyst has a pedicle, and "when it is situated in an 
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accessible position it can either be shelled out of the liver substance 
or be removed by tvedge-resection. In the cases reported by Davis 
(1937) and by Jennings (1939), the broad pedicle by ^vhich the cyst 
u'as suspended from the liver was crushed, cut across distal to the 
clamp, and then transfixed, firmly tied and oversewn. In IVikle and 
Charache's case (1936) the cyst tras enucleated just lateral to the gall- 
bladder. After the c)'st had been removed, the anterior and posterior 
margins of the denuded surface of the liver ^vere sutured together, 
leaving a right lobe fairly normal in size and appearance. There 
was no evidence of hemorrhage in the cyst cavity nor tvas there any 
palpable evidence of cystic involvement of the pancreas, kidney, or 
other abdominal organ. 

When the c>’st invades the substance of the liver and is largely 
intra-hepatic, ^Vikle and Charache advise that the fluid be removed 
by aspiration, that the c>’St wall be laid open and that as much of 
the wall as possible be excised. The resulting cavity is packed wdth 
gauze and marsupialised. 

A great number of cases have been reported where marsupialisa- 
lion and drainage have had to be carried out because complete ex- 
tirpation of the q'st was impossible. In all cases, the kidneys, 
pancreas, and other abdominal organs should be examined for the 
presence of multiple cysts, and if these are found nothing surgical 
should be attempted. 

During operation on a solitary cyst of the liver it is of the utmost 
importance to 'rail off the cyst from the rest of the abdominal cavity 
in order to avoid spilling the contents of a possible hydatid cyst. 



CHAPTER 5 
Cirrhosis of the Liver 

Portal cirrhosis is most diflicult to diagnose in the pre-ascitic and 
even in the ascitic stage and has often been confused with poly- 
serositis, Banti’s disease, syphilitic cirrhosis, biliary cirrhosis, tubercu- 
lous peritonitis, and even cardiac insufficiency with enlarged liver 
and ascites. Differentiation between portal cirrhosis and secondary 
splenomegaly and Banti's disease is, in my opinion, quite impossible. 
It is in the early stages of portal cirrhosis that the best results of 
treatment are seen; yet, too often these cases are referred to the sur- 
geon ^vhen the disease is very far advanced, when repeated tappings 
afford little or no respite, when the heart’s action is embarrassed, 
when renal and hepatic function are at their lo\v’est ebb, and ivhen the 
patient is cachectic, dehydrated and bled white as the result of nu- 
merous hzematemeses. Earlier operation, ^vhen liver function is rela- 
tively unimpaired, supplemented by a proper dietary regime and 
medical treatment, has much to offer for these seemingly hopeless 
cases. 

Pre-Operative Treatment. The subject of the pre-operative man- 
agement of these cases has been ably reviewed by Chapman, Snell and 
Rowntree {]. Am. M. Ass., 97:237, 1931). Fluids, meals and meat 
extracts should be limited to a minimum, the diet should consist 
chiefly of carbohydrates, and should contain a supply of essenti.il 
vitamins. Diuretics, such as ammonium chloride, novasurol, salyrgan 
or metaphyllin, should be given, and diarrhcca be induced by pre- 
scribing calomel and saline aperients. Frequent small whole-blood 
transfusions are advisable, both before and after operation. Repeated 
tappings should be resorted to in order to prevent any large quanti- 
ties of fluid from collecting in the abdomen. 

Surgical Measures. 

1. Omentopexy: 

(a) Talma-Morison operation. 
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(h) Siep-laddcr or modified Schiassi operation. 

(c) “De-peritonisation” combined ■with omentopexy. 

2. Stippletneiitaiy proccduies: 

(rt) Ruotte's venous peritoneal anastomosis. 

(6) Paterson's operation. 

(c) Ligature of the coronary vein combined with sclerosing 
injections of lithocaine (30 per cent lithium salicylate 
with 1 per cent tutocai'nc) or sodium morrhuate. 

(e) Splenectomy. 

(/) Ligature of the splenic artery u’hen splenectomy is im- 
possible. 

Omentopexy. The first omenio|)exy for portal cirrhosis svith ascites 
tvas undertaken by Van den Mculcn in 1889 at the suggestion of 
Talma of Utrecht. The patient died of shock shortly after the opera- 
tion. The first successful operation was performed by Rutherford 
Morison, of Newcastle, in 1895, and a report of this case appeared 
in print the following year {Brit. M. ]., 2:728, 1896). Morison’s 
patient u'as a woman 'vho lived for two years following the omento- 
pexy and died after a second operation carried out for the cure of a 
ventral hernia which had developed at the site of the tround. 

The object of this operation is to establish more \'enous an- 
astomotic channels betireen the portal and s^'stemic circulations than 
are provided naturally at the umhilicits, rectum and oesophagus (fig. 
203). 

The Talma-Morison operation is best performed under local 
anesthesia. The abdomen is explored through a vertical epigastric 
incision, ascitic fluid is at once removed by suction, and after rough- 
ening the outer surface of the liver, the spleen, the stomach and the 
intestines by gauze friction to promote widespread adhesions, the 
omentum is sutured to the abdominal w’all on either side of the ab- 
dominal incision, after which thervound is closed in the usual manner 
(fig. 204 [I]). 

In some cases the omentum has been sutured betiveen the layers 
of the abdominal trail, as first practised by Schiassi, ivhile in othen 
the omentum, after being drawn through a circular opening in the 
peritoneum and rectus muscle, is accommodated in a subcutaneous 
pocket. This latter method, which is termed the step-ladder opera- 
tion, allotvs the individual layers of the abdominal wall to be sutured 
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together without the subsequent risk of incisional hernia (fig. 
204 [3]). 



Fig. 203.— The Portai. System. 


When ascites is troublesome, two perforated glass bobbins may be 
fixed in the position shown in figure 204 (2), with the object of drain- 
ing the fluid away into the layers of the abdominal ^vall trhere it is 
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slowly absorbed (Paterson’s operation). This obviates the necessity 
for repeated tappings, while the collateral circulation is being tardily 
established. 
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Omentopexy may be supplemented by implantation of the 
saphenous vein into the peritoneum, as proposed by Ruotte {Lyon 
mid., 109:574, 1907). The steps of Riiotte’s venous peritoneal 
anastomosis are as follotvs; 

Assuming that the operation is being undertaken on the left side, 
a small transverse incision is made above the inguinal ligament, all 
the tissues being divided dotvn to the parietal peritoneum u’hich is 
then picked up with Allis forceps and incised. Another incision, com- 
mencing one inch below the inner third of the inguinal ligament and 
extending downward for three inches or more on the antero-medial 
aspect of the left thigh is made over the course of the internal 
saphenous vein. This vein is identified, isolated from the saphenous 
opening and freed downtvard for a distance of about 3 to 3 14 inches, 
its tributaries being divided close to the vein and ligatured with fine 
plain catgut. The lowest portion of the saphenous vein that has been 
freed is underrun with an aneurysm needle and ligatured u’ith cat- 
gut. The portion of vein just proximal to this ligature is then 
clipped ^v’ith a himostat and divided with a scalpel, after which it is 
led through a subcutaneous tunnel which has been specially made 
for the purpose and •which extends from the top of the lower incision 
to the middle of the upper incision (fig. 205 [1]). 

The end of the vein is then slit for a distance of ^ inch or more 
and drawn through a small opening in the peritoneum, and the Uvo 
portions of the divided vein are stitched ivith fine catgut to the 
parietal peritoneum in the manner depicted in figure 205 (2, 3, 4 
and 5). 

The parietal and femoral incisions are then closed in the usual 
manner. 

The success of the operation, which may on occasion be spec- 
tacular, depends upon scrupulous attention to many minor but im- 
portant points in technique. Thus, the portion of the saphenous vein 
selected must not be bruised or damaged in any tray, either with the 
fingers or with instruments, during the process of freeing it from the 
thigh, as this will lead to endopblebitis with subsequent clotting and 
obliteration of the lumen of the vein; it must not be kinked at its 
point of junction with the feraotal vein; there must be no undue 
tension or stretching of the segment of vein between its two points 
of attachment; chilling of the vein must be prevented by playing a 
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Fic. 205.— Routte’s Oper.4Tjon of Venous Peritoneai. Anastomosis tor 
Ascites or Chylous Ascites. 

jet of warm saline solution upon it during the iv’hole course of the 
operation; and, finally, the tunnel which is made in the subcutaneous 
tissues must be of dimensions adequate to accommodate the vein 
without unduly compressing it. 
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The operative scheme ^vhich I now* adopt for cases of portal cir- 
rhosis may be swmmarized as follorvs; 

1. Long Right Paramedian Incision. This is placed one inch away 
from and parallel with the middle line, and extends from a point 2 
inches or so below the costal margin to a point 3 inches below the 
nmbilictts. 

2. “De-peritonisation” and Omentopexy, The edges of the peri- 
toneum on each side of the wound are picked up tvith a number of 
Kocher forceps, and after removing ascitic fluid by means of a suc- 
tion tube the peritoneum is extensively stripped away from the 
anterior and lateral abdominal walls on each side. After retracting the 
muscular bellies of the rectus muscles firmly outward, a large por- 
tion of peritoneum on each side is cut atvay with scissors (fig. 
204 [4]). As may be noted in the figure, the peritoneum is ready to be 
excised. 

The free margin of the great omentum is then sutured to the cut 
edge of the parietal peritoneum with a continuous suture of silk, and 
when this is accomplished and the abdominal incision has been 
closed, it trill be seen that most of the anterior surface of the great 
omentum lies in contact with the denuded muscles. In order to 
ensure a broad area of cohesion of omentum to muscle, these two 
structures are stitched together with a few tvell-placed interrupted 
sutures of fine silk. This manoeuvre pretenis the formation of a dead 
space betAveen the omentum and the anterior abdominal Avail in 
Avhich serous fluid may collect, thus at times interfering Avith the 
pnmar)’ object of the operation. 

3. Suprapubic Drainage. A long narroAv fenestrated rubber tube 
is led doAvn into the pelvis through a minute suprapubic stab Avound, 
sutured to the skin incision, and connected to a suction apparatus. 
This lube Avill drain aAvay ascitic fluid for a period extending from 
three to eight days, after Avhich, oAving to adhesions Avhich surround 
the tube, it Avill cease to function, in Avhich case it should be imme- 
diately AvithdraAvn, 

4. Supplementary ProcedAires. The risk of subsequent hxma- 
temesis may to some degree be minimised by: 

(a) Ligature of the coronary vein and vasa brevia (W^altman 
^Valters; Proc. Staff Meet. Mayo Clinic, 8:163, 1933): possibly com- 
bined As'ith sclerosing injections of Uthocaine or sodium morrhuate 
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into the prominent varicose veins at the ccsopbago-cardiac junction. 

(?;) Splenectomy or ligature of the splenic artery. 

If removal of the spleen appears hazardous or is impossible Giving 
to the presence of numerous adhesions, to its wide fixation to the 
diaphragm, or to the poor general condition of the patient, ligature 
of the splenic artery may be considered as an alternative procedure. 
Splenectomy reduces the portal blood flow by at least 20 per cent 

5. Closure of the Abdominal Wound. This is done by means of 
a series of interrupted through-and-through sutures of stainless alloy 
steel wire or of stout silk. 

The post-operative management may be summed up in three 
tvords; glucose; diuretics; and paracentesis. 

RESULTS OF OPERATIVE TREATMENT 

Here are some of the published reports: Montprofit {Traitemevt 
chinirgical de la cnihose de la foie, Pans. 1904) collected a series 
of 224 cases and claimed that 31 per cent of the patients tvere cured 
As his follow-up reports were scanty it is probable that these figures 
are unduly optimistic. 

^V. J. ^Iayo {Ann. Snrg., 80:419, 1924) recorded 47 cases of portal 
cirrhosis treated by omentopexy with improvement in some instances, 
but he did not give late results. 

Tempsky {Beitr. z. klin. Chir., 13fi:92, 1926) reported a series of 
25 cases in svhich there was improvement in 28 per cent. The cases 
tvere follo^ved up for a period of eight months to t^velve years. 

Greenough (Am. J. M. Sc., 124:979, 1902) analysed 105 cases of 
xi’hich only 8 per cent shoived definite improvement two years after 
operation. 

Hughson (Arch. Snrg., 15:418, 1927), in a frank and well-balanced 
article, gave the result of a study of 26 cases. He states quite em- 
phatically that none showed any benefit from operation. 

Grinnell (Ann. Stirg., 101:891, 1935) gave an account of the late 
results in 23 cases which were treated by a modified Schiassi opera- 
tion. Of these cases 15 were males and 8 females. All showed gross evi- 
dence of cirrhosis of the liver and evidence of ascites at operation, 
and the average duration of ascites before operation was six months. 
A long-continued and careful follo^v-up shouted that two (9 per cent) 
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were symptom-free, seven (32 per cent) were classified as improved, 
and thirteen (59 per cent) were reported as not improved. The oper- 
ative mortality in Grinnell’s series was 27 per cent. He states that the 
cases ^vhich did best averaged a longer duration of ascites before 
operation than the others. The slorver the effusion into the peritoneal 
cavity before operation, the better the prognosis after, 

Notzel (Arch. f. klin. Chir., 112:153, 1919) considers that the usual 
mortality figures range from 20 to 30 per cent. I am in agreement 
tvith Hughson who has pointed out that the discrepancy in results is 
probably due to lack of adequate follow-up reports and to a failure 
to discriminate accurately between portal cirrhosis and other condi- 
tions such as Banti’s disease and the “iced” liver of polyserositis 
(Pick’s disease). 

Taking all things into consideration it is too optimistic to assume 
that more than 5 per cent of these patients can be permanently cured 
by omentopexy and by the various supplementary procedures I have 
described. 



Part VIl 

VERMIFORM APPEJVDIX 



CHAPTER I 
Acute Appendicitis 

Acute appendicitis is a common, highly treacherous and lethal dis- 
ease. Massed statistics show that it is yearly increasing in frequency 
and in virulence and that no appreciable reduction in the death-rate 
has been achieved during the past twenty years. It may be stated that 
the tetiology is still a matter of speculation, that in a number of cases 
the clinical features are grossly misleading and bizarre, and that 
success in treatment depends largely upon early diagnosis and thus 
upon early operation. In 1935 appendicitis caused the deaths of 1,628 
males and 1,357 females in England and Wales and 16,142 persons 
in the U. S. A., and in 1938 there was no improvement in these 
figures. Acute appendicitis is approximately the eleventh leading 
cause of death in America, while in England it is responsible for 12 
per cent of all the deaths from gastro-intestinal disease and 0.65 per 
cent of the total deaths registered. 

Gordon Heyd (Surg. Clin. N. Am., 19:260, 1939) states that the 
deaths which occur are largely the result of (1) purgatives; (2) delay 
in seeking medical advice at the onset of symptoms; (3) failure of the 
general practitioner to make an early diagnosis; (4) lack of confi- 
dence in the early diagnosis; (5) failure to recognise the gravity of 
appendicitis; (6) medical procrastination; (7) the postponement of 
surgical measures; (8) incorrect or faulty pre- or post-operative treat- 
ment. 

Appendicitis may occur at any age. I have operated upon an infant 
aged six weeks and on a man aged 92 years. It is rare under the age 
of 5 and there is a rapid decline in the incidence after the age of 45. 
The peak period is in the second and third decades. It occurs most 
frequently therefore in the prime of life when the patient is most 
likely to be in a state of maximum good health. 

While during recent years in England the death-rate between the 
ages of 5 and 45 has shown a decline, the rate at ages under 5 and over 
45 has definitely increased. TTie mortality among males is higher 
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than among females, although the incidence in the two sexes is 
approximately the same. The death-rate is also considerably higher 
among the richer classes than among the poorer. In America the 
disease is said to be commoner in males than in females. Thus the 
official figures of the Bureau of the Census give the ratio as 61:39. 
Shepard Krech (1939), however, found that out of a total of 14,729 
cases which were operated upon for acute appendicitis, 7,528 (5 1 per 
cent) were females, and this is in conformity with most of the recent 
statistics. There is little doubt that the incidence in females shows a 
definite yearly rise. 


SOME ,ETrOLOCICAL FACTORS 

Acute appendicitis is due to the infection of the walls of the 
appendix with micro-organisms. These micro-organisms may arrive 
in the appendiceal walls by one of three routes: 

1. Direct spread from within. i.e., from the contents of the ap- 
pendix 

2. Direct spread from without, i.e., from an adjacent inflamed 
organ. 

3. Via the blood stream. 

WTiat initiates the infection? 

1 . Anatomical Considerations. The appendix is a narrow tube, one 
end of which is blind, the other end opening into the cascum from 
^v’hich it arises about one inch below the ileocecal ^’alve. It is the 
only organ in the body which has no constant anatomical position, 
in fact its only constant feature is its mode of origin from the large 
gut. It varies considerably in length, from 14 to 1 1 inches, but is 
usually about 3 to 4j4 inches. The various positions which the 
appendix may be said normally to occupy have been described by 
Treves (Lancet, 1 :322, 1888) in the form of a clock. Thus: 1 1 o'clock, 
paracolic (the appendix lies in the sulcus on the outer side of the 
cscum): 12 o’clock, retrocecal (the organ lies behind the ca?cum and 
is totally or partially extraperitoneal); 2 o’clock, splenic (pre-ileal 
or post-ileal); 3 o’clock, promontoric (i.e., the tip of the organ point- 
ing toward the promontory of the sacrum); 4 o’clock, pelvic (here the 
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appendix is dipping into the pelvic cavity); and G o’clock, mid- 
inguinal (sub-ctccal). 

The retrooecal position— the safest position for the appendix to 
occupy— is generally considered to be the commonest. The appendix 
may be situated in the left lower quadrant of the abdomen in cases 
of transposition of the viscera, and where owing to some embryologi- 
cal error the ctecum fails to descend to its nonnal position the organ 
may be found in such situations as in the epigastrium, abutting 
against the stomach, or beneath the right lobe of the liver. Most of 
the examples of outstandingly unusual retroca;cal appendices are 
associated with maldescent of the cxcum. Complete duplication of 
the appendix has been described by Green {Lancet, 2:210, 1932), but 
this is an anomaly of extreme rarity. 

Embryologically, the appendix is part of the cxcum of which it 
forms the distal end and u’hich histologically it closely resembles with 
the exception that it contains an excess of lymphoid tissue in the sub- 
mucous layer. The mesentery of the appendix is contiguous with the 
lo^v’er leaf of the mesentery of the small intestine and it passes behind 
the terminal ileum. The appendicular artery runs in the free border 
of the mesentery of the appendix and is a branch of the ileocolic 
arter)’. In an appreciable number of cases there is in addition an 
accessory appendicidar artery which is a branch of the posterior 
cxcal artery (fig. 20G). 

The veins from the appendix drain into the ileocolic vein, ■which in 
turn empties into the superior mesenteric vein. A variable number of 
slender lymphatic cliannels traverse the meso-appendix to empty into 
the ileocxcal glands. 

Because the appendix is a blind pouch with a narrow lumen and because 
its contents, like those of the intestinal tract, normally teem ivith bacteria, the 
risk of the stagnation of infected contents is ever present. This risk is increased 
by the action of the vah e of Gerlach, by the possible presence of foreign bodies, 
by the mobility of its position, particularly if the caecum is also mobile, and 
by the fact of kinks, bands, adhesions and other causes of angulation. The 
muscular gaps in the wall afford a possible explanation of the apparent ease 
with n’liidi organisms migrate from the interior to the peritoneal cavity in 
acute disease. The large amount of lymphoid tissue, plus the vestigial character 
of the organ, predispose to infection. The circulation for all practical purposes 
is a terminal one, and gangrene speedily follows its interruption. The venous 
supply explains the possibility of complicating pylephlebitis and liver abscess. 
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That bacteria in the appendix may change in type and virulence is well 
known. But none of these considerations solves the fundamental problem of 
why acute appendicitis occurs.* 

2. Race and Diet. Acute appendicitis is especially prevalent in 
Europeans, Americans and Australians, while it is rare in Africans, 
Asiatics and Polynesians. According to Rendle Short (Brit. J. Surg., 



Fig. 206.— The Appendix and Its Blood Supply (After Max Brodel). 


8:171, 1920), if the individuals from the latter races migrate to the 
countries tvhere appendicitis is rife, they soon acquire the local sus- 
ceptibility to the disease. Acute appendicitis is undoubtedly common 
among the highly civilised meat-eating races, and relatively uncom- 
mon in primitive persons and in those who habitually live on a diet 
rich in cellulose. Nevertheless, it oaairs in breast-fed infants and in 
vegetarians. 

iBo)ce and McTetridge. InUrnat. Surg. Digest, 22-193, 1936 Coune^ of IV. F. Pnor Co. 
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3. Parasites, Pscaliths and Foreign Bodies. These may, and do at 
times, injure the mucous lining or cause obstruction of the lumen 
of the appendix and thus initiate an acute attack of inflammation. 
It should be noted, however, that in eastern countries, such as China, 
where worms and other intestinal parasites are very common, appen- 
dicitis is less frequent than it is in western countries. Fsecaliths may 
be the result or the cause of appendicitis and are important in rela- 
tion to the pathological picture when they are present j but according 
to Boyce and McFetridge they do not appear in more than 30 to 35 
per cent of all cases. Foreign bodies, such as pins, orange pips, grape 
seeds, bird shot and the like, are too infrequently discovered in the 
appendix to be regarded as significant predisposing factors. 

4. Constipation and the Abuse of Purgatives. Constipation may be 
both a cause and a result of appendicitis. It is very doubtful whether 
constipation per se has any bearing upon the problem, as many con- 
stipated individuals never develop appendicitis and many tvho are 
never constipated do. The constant use of Ja.xatives is deleterious as 
free purgation alters ilie intestinal flora and induces a state of hyper- 
emia of the intestines, and hyperemia is one of the early stages of 
inflammation. The pernicious practice of giving a patient with “stom- 
ach-ache” or colic liberal doses of castor oil. salts or other aperients 
has been universally condemned. At the onset of an acute attack of 
appendicitis “stomach-ache” is an almost constant symptom, in fact 
it may be the only symptom, and to give a purge is to lash the in- 
flamed organ into violent peristaltic activity and thus predispose to 
perforation and to the lighting up of a spreading peritonitis. 

5. Trauma. This is a possible factor in a vei7 fetv cases, and trauma 
can only be accepted as a cause when appendicitis follo^vs imme- 
diately or almost immediately upon the receipt of some abdominal 
injury. 

6. Familial Susceptibility. Many surgeons believe that there is a 
familial tendency to this disease. This is accounted for by an heredi- 
tary malformation of the organ— which may be long, poorly nour- 
ished with blood, and retrocecal or paracolic in position— which pre- 
disposes to infection. On the other hand, the incidence of a large 
number of cases in the same family is more readily explained by the 
frequency of the disease than by a familial tendency based upon 
anomalies of structure. 
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7. Is there a Relationship between Acute Appendicitis and Acute 
Respiratory Infections? Here there is a considerable divergence of 
opinion. It is said that following acute respiratory diseases, and more 
especially concomitantly with influenzal epidemics, the number of 
cases of acute appendicitis show a marked increase. Coughs and colds 
appear to be an impressive antecedent in many of the statistics which 
have been compiled. The infection may be hematogenous, at least 
it would appear to be so when an attack of acute appendicitis has 
followed hard upon acute tonsillitis or upon the operation for exci- 
sion of septic tonsils. It is generally conceded that seasonal and 
climatic influences bear no constant relation to its incidence. 

PATHOLOGY 

The classification formerly used was as follows; 

1. Acute appendicitis: (n) catarrhal; (h) suppurative; (c) gan- 
grenous. 

2. Appendicitis'with perforation: with local abscess; (fcjwiih 

peritonitis. 

This classification has, however, little to commend it except its 
prolonged usage. It is useless for our purpose, as it does not take into 
consideration the causes of appendicitis, nor the fact that many of the 
types are, in fact, successive stages of one process. ^Vilkie (Brit. M. 
2:959, 1914; and Ediub. M. 25:308, 1920) was the first to point 
out that the severity of the disease is greatly modified or exaggerated 
according to the degree of obstruction of the lumen of the appendix 
which exists. If during an acute attack the appendix remains unob- 
structed. the disease commonly pursues a mild course; if, on the 
other hand, the lumen is blocked the inflammatory products remain 
pent up under great pressure and gangrene or perforation may 
speedily occur. 

We no^v recognise two forms of acute appendicitis: (1) appendi- 
citis without appendicular obstruction, and (2) appendicitis with 
appendicular obstruction. 

Peritonitis, rvhether it be localised or generalised, is the common- 
est and most serious complication of appendicitis, implying that there 
has been considerable delay in diagnosis. 
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Appendicitis Without Appendicular Obstruction. The streptococ- 
cus and the colon bacillus are the Uvo organisms mainly concerned in 
appendicitis. They usually rvork together, the infection being a mixed 
one. It is exceptional to obtain a pure culture of streptococci or colon 
bacilli in cases of acute appendicitis. Anaerobic organisms, notably 
B. welchti, are sometimes found in some of the more fulminating 
cases. All these organisms are derived from the contents of the oecuin, 
though rarely streptococci may reach the wall of the appendix via 
the blood stream from some distant focus of infection, e.g., septic 
tonsils. The disease starts in the mucous membrane— catarrhal ap- 
pendicitis— but seldom remains limited to this structure. It nearly 
always spreads outward and invades the other coats of the organ. In 
the initial stages of the disease the mucosa is thickened, cedematous 
and reddened, but later it becomes studded with dark brown htemor- 
rhagic infarcts, patches of grey-green gangrene or small ulcers. Eventu- 
ally the whole appendix becomes swollen and turgid from a diffuse 
leucocytic infiltration of all its walls. When the infection reaches the 
serosa this becomes roughened, loses its healthy sheen and is coated 
with a fibrinous exudate, and local peiitonitis ensues. This type of 
appendicitis does not usually progress acutely, but ^vhere, for in- 
stance, a fascalith causes pressure tipon the inflamed wall of the viscus 
a perforation leading to a localised abscess may occur. 

In uncomplicated cases the acute inflammatory process may sub- 
side in a few days, but the revived organ never regains its pristine 
state; in fact, it becomes a “grumbler” and a menace to the patient. 

It is not uncommon at an interval operation to find such appendices 
surrounded by numerous fine adhesions or fixed at one or more points 
by peritoneal bands, yet appearing to the naked eye to be healthy; 
dragged into some anomalous position; sharply kinked or twisted; 
filled ^vith hard concretions; distended with glary mucus— mucocele; 
shrivelled and cord-like; thickened to the size of a finger and whitish 
in colour; partially stenosed; stumpy and specked, or even frag- 
mented, i.e.j two or more portions of the appendix being bound to- 
gether by strings of scar tissue. 

Appendicitis With Appendicular Obstruction. This is 'the danger- 
ous and often fatal type and resembles one variety of acute intestinal 
obstruction, for the appendix becomes a closed loop of bowel con- 
taining decomposing fascal matter. The changes following the sudden 
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blocking of the lumen of the appendix— usually by a concretion— 
depend upon the amount and the character of the content distal to 
the obstruction; thus if infection is absent or is of a very mild nature, 
the appendix gradually distends with mucopus to form a mucocele; 
if the infection is of moderate degree, the appendix becomes dis- 
tended with pus— empyema, and may later become green with gan- 
grene and rupture; tvhile if the infection is of extreme virulence and 
the appendix contains a considerable amount of fecal material, gan- 
grene and perforation may take place with great rapidity, causing a 
diffuse peritonitis— fulminating appendicitis. 

Decomposing fascal matter leads to ever-increasing tension within the lumen, 
and tension and stretching interfere with the circulation through its wall; 
the mucous membrane, now imperfectly supplied with blood, is invaded by 
antcrobic organisms which multiply rapidly in the decomposing content: mas- 
8i\e gangrene results, first of the mucous lining and later of the muscular coats, 
and perforation follows.* 

The Effects of Perforation. The appendix may rupture at any 
spot, but most frequently the site of perforation is along the anti- 
mesenteric border. Following perforation a localised abscess may 
form— in the loin (appendix abscess), in the pelvis (pelvic abscess) or 
beneath the diaphragm (subphrenic abscess), or diffuse peritonitis 
may ensue. Whether the peritonitis remains localised or becomes 
generalised depends upon many factors which would include: (1) 
the age and resistance of the patient; (2) the virulence and number of 
the invading micro-organisms; (3) the rate at tvhich the inflamma- 
tory condition has progressed within the appendix; (4) the position 
of the appendix: and (5) the nature of the treatment employed. 

In the non-obstructive types of acute appendicitis the disease is 
comparatively limited in its course and the peritoneum has ample 
time to prepare for the spill of appendiceal contents. Inflammatory 
adhesions slowly form, gain in strength, and hem in the swollen 
appendix, ^vhile the great omentimi becomes attracted to the seat of 
impending danger and wraps itself securely around the affected 
structure as a protective cloak. 

In acute obstructive appendicitis because of the extreme rapidity 
of the process the peritoneum has little time to prepare a defensive 

2 Wilkie, Bnt. Encycl Med Pract , I 729. 1936 
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barrage against the sudden flood of infected contents, and a diffuse 
plastic peritonitis results tvhidi in many instances will prove fatal 
from toxxmia; but in those cases where the patient’s resistance is for- 
tunately very good and where perhaps hyperperistalsis has not been 
induced by purgatives, a localised abscess may form in the loin, in 
the pelvis, or in the sub-phrenic area. The loin abscess contains a 
variable quantity of pus which is enclosed by the cxcum, ascending 
colon, omentum and small intestine on the inner side, and the peri- 
toneum of the flank on tlie outer side. In children the lump tends to 
be medial in position, while in the aged it often abuts against the 
inguinal ligament and causes adema of the overlying skin. In cases 
of pelvic abscess the superior wall is formed of matted coils of small 
intestine and omentum, the floor being represented by the pelvic 
peritoneum. The abscess may bulge into the rectum, vagina or 
bladder, or extend in an upward direction so as to be palpable above 
the pubis. The pelvic abscess commonly bursts through the rectum 
or vagina and a spontaneous cure may be effected. In certain instances 
it may rupture into the bladder and give rise to intractable cystitis. In 
some of the rapidly spreading abscesses the pus may break through 
its confines and track upward along the right or left paracolic gutter 
and thus present in the flank. 

With efilcienc medical treatment a large number of these abscesses 
slowly but completely resolve, and when at a later date appendicec- 
tomy is carried out it is sometimes difficult to find any evidence, apart 
from a few filmy adhesions, of the havoc which has once been 
^NTought. The danger of tliese abscesses is that at any time they may 
rupture into the peritoneal cavity and produce a spreading peri- 
tonitis. They may by binding loops of small intestine together ^rith 
plastic exudate cause acute intestinal obstruction; they may be asso- 
ciated with pylephlebitis; or again, they may initiate a spreading 
thrombosis of the femoral or iliac veins. 

CUNICAL FEATURES 

1. Acute Catarrhal Appendicitis. In this disease, i.e., simple in- 
flammation of the appendix, the first symptoms are malaise, 
headache, anorexia, nausea, and a somewhat diffuse abdominal 
pain tending to localise in the epigastrium or in the region of 
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the umbilicus. The pain may on occasion be colicky in character, 
and when this is so it is often accompanied by nausea and by vomit- 
ing. The patient will often slate that his symptoms are due to a 
liverish or bilious attack, to a chill, or to indiscretions in diet. After 
some hours the pain shifts to the right side and lower down in the 
abdomen to^vard the right louver quadrant. The bo^v'els are usually 
constipated, at least this is so in 60 per cent of the cases. When 
diarrhoea is present it is a dangerous and confusing sign as the con- 
dition may be diagnosed as gastro-enteritis and treatment be insti- 
tuted accordingly. 

On examination the patient, although slightly flushed, does not 
appear to be ill. He lies quietly in bed, preferably with his right leg 
sometvhat flexed. The tongue at first is slightly furred, so slight in 
fact as to be hardly noticeable; but when the disease is well estab- 
lished the tongue becomes thickly coated and the breath foul. It is 
usual to find that the temperature and pulse-rate are both above the 
normal. The temperature may be as high as 99* or 100®F., but rarely 
reaches higher than 101*F. The pulse is quickened, 80 to 100, and 
full, but this is difficult to evaluate unless the normal pulse-rate 
of the individual is known. A steadily rising pulse-rate is ahvays 
significant and is of serious import. Inspection of the abdomen will 
reveal nothing amiss except that there may perhaps be on deep 
respiration some limitation of movement in the lower half. Ausculta- 
tion will reveal normal peristaltic sounds, unless a purgative has been 
given, in which case loud splashing and gurgling noises ■will indicate 
that the gut is vigorously contracting. 

The whole abdomen should be systematically and gently palpated 
with the ivarmed hand to detect the area of maximum tenderness— 
the position of the appendix. The extent of this tenderness depends 
not only upon the position of the appendix but also upon the extent 
of the pathological process. Thus in early cases of acute catarrhal 
appendicitis the tenderness on deep palpation may be definitely cir- 
cumscribed and the patient may accurately indicate the site of the 
appendix by placing the tip of his index finger upon the most sensi- 
tive spot in his abdomen— the pointing sign. The site of tenderness 
will coincide ivith McBurney’s point only when the appendix lies 
immediately beneath it, and it is surprising how often this is not 
the case. It is not until the inflammation reaches the anterior ab- 
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dominal wall that local signs are obvious; muscular rigidity is there- 
fore a comparatively late sign. 

The tone of both rectus muscles should be compared and the 
lateral abdominal muscles carefully palpated to detect any guarding. 
Generalised rigidity spells peritonitis. Rigidity is always less marked 
in obese patients, in the aged, in infants, and in emaciated individuals 
with attenuated abdominal muscles. Voluntary defensive rigidity 
must be distinguished from true rigidity, and in children this differ- 
entiation may be a matter of considerable diBiculty, 

\\ffien the unperforated appendix is hanging over the brim of the 
pelvis or is lying wholly within the pelvis, abdominal rigidity and 
tenderness may be completely absent. On rectal examination, how- 
ever, the swollen inflamed organ may be felt oi definite tenderness 
be elicited on the right side or in the recto-vesical pouch. 

A rectal examination should be routinely performed upon all 
patients suspected of appendicitis or of other abdominal disease. It 
should be carried out whenever the diagnosis is obvious, and even 
more particularly when it is dubious. 

In the past too much stress has been laid upon the signs in the 
right iliac fossa and too little upKin the signs which result from the ir- 
ritation of adjacent organs and structures. Thus, irritation of the 
rectum— diarrheea; irritation of the bladder— pain and frequency of 
micturition; irritation of the mesentery of the terminal ileum— pain 
after partaking of food; irritation of the right ureter— hasraaturia. 

In cases of doubt u’herc the symptoms are somcivhat indefinite, 
the signs vague, and rectal examination is negative, a leucocyte count 
may prove of value. A moderate polymorphonuclear leucocytosis, 
say of 10,000 to 12,000, may clinch a diagnosis of appendicitis, and 
at the same tune rtrie oaf the possibility of influenza, of enteric fever 
and paratyphoid. 

Diffeiential Diagnosis. The diseases most frequently mistaken for 
acute catarrhal appendicitis are: (1) acute mesenteric lymphadenitis; 
(2) acute pyelitis; (3) acute salpingitis; (4) acute cholecystitis; (5) 
"gastric influenza;” (6) right basal pneumonia and pleurisy; (7) re- 
gional enteritis (see page 1078). 

The symptoms and clinical findings in cases of acute mesenteric 
lymphadenitis are extremely variable. There is, however, some ten- 
derness and rigidity just below and to the right of the umbilicus. The 
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physical signs are not progressive, and on occasion enlarged abdom- 
inal lymph nodes may be palpated in both lower quadrants. Foster 
{Arch. Surg., 38:131, 1939) states with authority that the danger of 
leaving an inflamed appendix in the abdomen is too great to allow 
of postponement of exploratory laparotomy svhen a diagnosis of acute 
mesenteric lymphadenitis has been made or is suspected. The re- 
moval of the appendix in most cases of acute mesenteric lymph- 
adenitis is sufficient to •warrant a good recm’ery. 

Acute pyelitis may simulate appendicitis, but the initial pain is 
never around the umbilicus or in the epigastrium. The temperature 
is higher— 103° to 104° F.— and the urine contains B. coU and pus 
cells. 

In acute salpingitis there is often a history of leucorrhcca and dys- 
menorrhcea and of a burning sensation on micturition, while on 
physical examination there is tenderness low down on both sides of 
the hypogastrium, and on pelvic examination there is often evidence 
of acute tubo'ovarian disease. A smear from the cert’ix uteri may 
help to settle the diagnosis which at times may present unusual 
difficulties. 

In acute cholecystitis the temperature is usually high, 101* to 
103*F. The site of maximum tenderness is below the right costal 
margin. There may be (though this is not invariable) a tinge of 
jaundice, and a mass or a p>Tiform tumour may be made out trhich 
is continuous ^vith the edge of the liver. It should be remembered 
that in acute cholecystitis the cecum is often distended with gas, and 
pressure over the gut may elicit some tenderness. The clinical mani- 
festations of a high-lying inflamed relrocaecal appendix closely simu- 
late those of acute gall-bladder disease, and in cases of doubt the 
wisest plan is to explore the abdomen. 

A diagnosis of “gastric influenza" accounts for many deaths in 
cases of acute appendicitis, especially in children. 

In the differential diagnosis, right basal pneumonia and pleurisy 
are typical examples of occasional difficulty. The differentiation is 
rendered more confusing by the fact that appendicitis may begin 
with or occur in the course of an acute respiratory infection. It 
should be remembered that in cases of pneumonia the patient looks 
ill, the alae nasi are constantly working, the respiratory excursions 
are quickened, the temperature is considerably raised, the relation 
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of the pulse-rate to the respiration-rate— which is usually 4;1— may 
become 4:2 or even closer, the white cell count show's a marked 
leucocytosis, and the right-sided abdominal rigidity is inconstant 
and ^’olimtary. In cases of doubt Barrington-Ward advises a delay of 
one or more hours, so as to allow the physical signs in the chest to 
be recognisable. 

2. Acute Obstructive Appendicitis. The onset is sudden. The pa- 
tient is seized tWth an acute attack of colicky abdominal pain which 
frequently starts during the night or in the early hours of the morning. 
The colic is severe in character and the patient at the height of each 
seizure is doubled up in agony and vomits repeatedly. After a w’hile 
the spasm subsides, but a dull ache remains and localises mainly 
around the umbilicus. The griping returns once more and the act of 
vomiting and constant retching exhausts the patient who now' begins 
to feel anxious about his condition. 

If an examination is conducted during the first fetv hours after 
the onset, constitutional disturbances w’ill be absent or slight, the 
temperature and pulse will be found to be normal, and physical 
signs may be absent. The tongue is not furred and the abdomen 
moves easily and freely on respiration. In some cases there is a slight 
degree of hypencsthesia in Sherren’s triangle, and some tenderness 
on deep palpation may be elicited in the right iliac fossa, especially 
when the appendix is lying immediately beneath the abdominal ^va^. 
If it w’ere not for the history of intermittent cramp-like abdominal 
pain and vomiting, and perhaps a suspicion of tenderness in the 
right lower quadrant of the abdomen, a mild gastro-intestinal upset, 
such as may be caused by eating tinripe fruit, might be diagnosed. 
Yet, as Wilkie has emphasised, every hour counts in this type of 
appendicitis, and it is the suigeon’s duty to act promptly and cou- 
rageously and to excise the tense distended appendix before perfora- 
tion supervenes. 

Dijjeientml Diagnosis. Acute obstructive appendicitis has to be 
distinguished from; (1) renal colic; (2) biliary colic; (3) intestinal 
colic; (4) acute intestinal obstruction; (5) lead poisoning: (6) mesen- 
teric embolism or thrombosis; and (7) twisted ovarian cyst. 

In renal colic the pain may be intense and collapse profound. 
There may be some rigidity and tenderness over the affected kidney, 
extending dowmw’ard toward the right iliac fossa, but the rigidity 
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tends to be intermittent in nature. There is considerable restlessness, 
but the movements o£ the body do not aggravate the pain, but rather 
tend to afford relief. The radiation of the pain downward into the 
groin or the loin may be significant, as may be a previous history 
of ha;maturia or other urinary trouble. In both renal and appen- 
dicular colic the testicle on the right side is often retracted. 

In biliary colic there may be a past history of gall-bladder disease. 
The pain, which is localised to the gall-bladder, may be acute and 
prostrating, colicky in character, but continuous between the sharp 
bouts. It is mainly localised to the right hypochondrium, but radiates 
to the back benveen the shoulder blades and upward into the right 
scapular region. During an attack of biliary colic the patient tvrithes 
in agony, restlessness is very marked, and retching or the vomiting of 
frothy bile may be incessant. On examination there are usually some 
tenderness and rigidity which are localised to the upper right 
quadrant of the abdomen, Le., in an area where it is most uncommon 
for the appendix to lie. 

Intestinal colic is sometimes caused by catarrhal enteritis due to 
irritation from unsuitable food, ptomaine poisoning, purgatives of 
various sorts, or the toxins of some fevers. It is seen in a more severe 
degree in enterospasm and in cases of organic obstruction of the 
intestine. The pain, like that of acute obstructive appendicitis, is 
griping in nature, is referred to the umbilical region or to the epi- 
gastrium, and is accompanied sometimes by local areas of distension 
where gurgling bowel sounds may be heard. Vomiting occurs, and 
the \vTithing movements of the intestines may occasionally be seen 
through the anterior abdominal wall. Colic due to enteritis is usually 
follo^v'ed by diarrheea, while colic due to organic obstruction at a 
later stage gives place to the manifestations of acute rncestfnaf ob- 
struction. Zachary Cope has taught, with good effect, that tvhen pain 
assumed to be due to intestinal colic persists for more than three or 
four hours, the condition is generally one calling for surgical inter- 
vention. 

In the early stages of acute small gut obstruction the abdominal 
wall is flaccid. As the obstruction progresses there may be distension 
varying with the site of the obstructing agent. From the very first, 
vomiting is a most characteristic feature. The alterations in the char- 
acter of the vomited material — stomach contents, bile, dark fluid and 
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feculent material— at once stiggests that an unrelieved obstruction is 
present. 

Lead colic differs from the above forms oE colic in that there is 
generalised abdominal rigidity and tenderness. The pain associated 
with lead poisoning is definitely colicky in nature but not con- 
tinuous, There may be a history of intermittent intestinal colic asso- 
ciated with a severe form of constipation. The patient may admit 
that his work brings him into contact with lead, and the blue line of 
lead poisoning may be evident upon the gums. Even after the patient 
has not worked with lead for a very long time, this indication will 
persist. If, when the blood is examined, punctate basophilia is found 
in addition to secondary amentia, this will constitute valuable cor- 
roborative evidence, as it is present only during the acute stages of 
lead poisoning. 

In inesenteiic cmhohsm or thrombosis there is violent abdominal 
pain which is followed in a short time by prostration. WTien the 
bowels are evacuated blood will often be found to be present in the 
stools, or tliese may be almost wholly composed of blood. The ab- 
dominal pain is constant and fairly diffuse, but at inter\'als it be- 
comes colicky in nature. A deathly pallor accompanies other signs 
and symptoms found in a severe internal hxmorrhage. The pulse will 
be quick, steadily rising, and weak- The temperature is sub-normal 
and the respirations are shallow. Collapse, which is present from the 
first, does not decrease but rather increases with the passage of time. 
Tlirough the tender and slightly rigid abdominal muscles an ill- 
defined diffuse tumour— clotted blood filling the gut— may be felt. 
There may be a history of cardiovascular disease or of previous 
embolism elsewhere. 

It IS unlikely that a twisted ovarian cyst tvi/1 cause any tfifiTculty in 
diagnosis, but in some of the smaller c>'Sts the origin of the symptoms 
may be in doubt until a pelvic examination has been carried out. 

3. Appendicitis with Local Peritonitis. Here the diagnosis is ob- 
vious. The patient is flushed, the tongue coated, the temperature and 
pulse are botli elevated, and the physical signs are those of a localised 
collection of pus in the abdominal or pelvic cavity. There will be 
tenderness and rigidity in the right iliac fossa ^vhen the perforated 
appendix occupies this position; also when it is placed behind the 
colon or its tip points uptv’ard totvard the kidney, the flank muscles 
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will be on guard; u’hile tvhen it lies in the pelvis, palpation of the 
abdomen rvill reveal little amiss except some slight tenderness lotv 
down in the hypogastrium. 

In cases of pelvic appendicitis associated tvith a spreading pelvic 
peritonitis or localised abscess, mucous diarrhcea due to irritation of 
the mucous membrane of the rectum, and frequency of micturition 
due to congestion of the wall of the bladder are often present. A rectal 
or vaginal examination will usually make the diagnosis clear to the 
physician. 

In those instances where the appendix occupies a purely abdominal 
position and is not covered by intestine, owing to the marked resist- 
ance of the abdominal muscles, it is often difficult to determine on 
palpation whether a circumscribed walled-in abscess or a spreading 
peritonitis is present. Sometimes the perforated appendix becomes 
t\Tapped in omentum and forms a palpable and movable mass. In 
the majority of cases of appendiceal abscess the mass whicli forms 
becomes fixed to the posterior or more rarely to the anterior abdom- 
inal wall. This may on occasion superficially resemble a cancer of 
the cecum. In the latter disease, however, the tumour is usually 
freely movable until it has reached an advanced stage, and it is more- 
over comparatively painless on deep palpation. \VTiere doubt exists, 
a fluoroscopic examination of the colon after the administration of a 
barium enema will help to settle the diagnosis. Sometimes a hrema- 
toma or abscess of the anterior abdominal wall or suppurating deep 
iliac glands may closely simulate an appendiceal abscess. 

4. Appendicitis with Spreading or Diffuse Peritonitis. It is always 
extremely difficult to determine the cause of diffuse peritonitis, espe- 
cially when the patient is seen some days after the onset of the dis- 
ease. A carefully taken history’ of the case combined n-ith searching 
iniestigations will help to exclude such common causes as perfo- 
rated peptic ulcer, perforated diverticulitis and gangrenous chole- 
cystitis, and even rarer causes such as pneumococcal peritonitis. The 
surgeon should remember that in cases of perforated duodenal ulcer 
the irritating chyme may pool in the right iliac fossa before flooding 
the pelvis and the general peritoneal cavity. In early cases therefore 
the maximum site of tenderness and muscular guarding is found in 
the right side of the abdomen and more especially in the right iliac 
fossa. 
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Symptojns and Signs. The symptoms and signs are characteristic. 
The patient looks gravely ill and his face is pale and drawn. The 
pulse is rapid and small, the temperature may or may not be raised, 
the respirations are quickened and shallow, and the abdomen is dis- 
tended, tympanitic, tender and rigid, more so in the lower than in 
the upper half. Pain tends to diminish in severity, while vomiting 
becomes more frequent. Rectal examination will reveal that the 
pelvic peritoneum is extremely tender to the searching finger, and 
on occasion matted coils of blown out intestines may be identified. On 
abdominal auscultation a few peristaltic sounds may be heard, but 
at a later stage there is a death-like silence. 

Diagnosis. In the diagnosis of acute appendicitis clinical methods 
stand supreme, and it is a tribute to these methods that in over 90 
per cent of cases the findings at operation prove the diagnosis to have 
been correct. It is true tliat laboratory methods, and in particular 
examination of the blood {differential white cell count) and bacterio- 
logical investigation of tlie urine, play a pan in the final elucidation 
of the cause of the lesion; but it is often a subsidiary one, and in 
equivocal cases tlie aid of the radiologist may be essential. Neverthe- 
less, in the majority of cases a decision is reached and treatment is 
adopted without the help of what may be termed ancillary methods. 

Touroff (Surg. Clin. N. Am., 19:287, 3959) has cogently stressed 
the claims of peritoneal aspiration, first proposed by Solomon in 
1906, as an aid to diagnosis in cases of acme appendicitis with or 
without peritonitis. He is most emphatic that a carefully elicited 
history and thorough physical examination still remain the founda- 
tion of diagnosis and that peritoneal aspiration serves not as a sub- 
stitute but as an adjuvant to be employed in cases in tv’hich the 
diagnosis remains obscure. 

The site of election for aspiration is a point 1 inch below and 1 
inch to the right or left of the umbilicus. This area is amTSthetised 
with a feiv cubic centimetres of I per cent novocaine, after which an 
18-gauge lumbar puncture needle with its stilette in place is intro- 
duced through the svheal into the abdominal ^vall in an imvard and 
slightly upw'ard direction. The needle, with its bevelled edge facing 
dotvnward, is advanced a little, and as the point enters the peritoneal 
cavity a distinct “give” is felt, similar to that experienced when the 
theca is pierced during lumbar puncture. The needle is then steadied 
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by the fingers of the left hand, the stilette is withdrawn, a 10 cc. 
Record springe is attached, and suction is made while the point 
of the needle is moved gently and cautiously in ^'arious directions. 
A few drops of the aspirated fluid are squirted on to a glass slide and 
fixed and stained by Gram’s method. Touroff states that those sur- 
geons who are unfamiliar with the technique of peritoneal aspiration 
object to it on the ground that there is a real danger of puncturing 
the intestine; but if the procedure is carried out with due care this’ 
accident should not occur owing to the tendenq* of the intestinal 
loops to glide ahead of the needle as it is advanced within the peri- 
toneal cavity. The method is obviously contra-indicated in cases of 
sub-acute or chronic peritonitis when matting and gluing of the 
intestines to the abdominal wall arc so prone to occur. 

In a large number of cases no organisms are seen on direct smear, 
but this should not influence the surgeon against operation if the 
clinical manifestations support or at least strongly suggest a diagnosis 
of acute appendicitis. If on microscopical examination the smear 
shows pol)morphonuclear leucoqtes plus B. coH plus streptococci, 
or B. colt alone, the diagnosis of bacterial peritonitis secondary to 
acute appendicitis would appear to be well established. In cases of 
frank clinical peritonitis a smear containing pol>morphonucIear 
leucocytes and a large number of streptococci alone indicates primary 
streptococcal peritonitis, especially if a large quantity of blood- 
stained fluid is withdratvn on aspiration. On rare occasions pus cells 
plus streptococci alone are found in cases of appendicular origin; but 
in such instances the fluid withdrawn is scanty in amount and the 
leucocytes plus pneumococci are characteristic of pneumococcal peri- 
tonitis while a smear containing polymorphonuclear leucoqtes plus 
Gram-negative diplococci, especially if intra<ellular, is typical of a 
spreading gonococcal peritonitis. 

5. Atypical Acute Appendicitis. There are a large number of atyp- 
ical cases. 

(fl) Acute Appendicitis with Diarrhcca. In early cases of acute 
appendicitis, although constipation is a common feature, diarrhcea 
may be the first symptom. If diarrhoea is accompanied by slight but 
persistent tenderness and a suspicion of rigidity in the right iliac 
fossa, and if in addition on rectal ecamination considerable pain is 
experienced, it is wiser to explore the appendix than to temporise. 
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{b) Early Acute Appetjdicitis with Hyperpyrexia. In some cases of 
acute appendicitis the temperature may remain normal or sub- 
normal for the first twenty-four hours or so; but it is more usual to 
observe a slight rise of temperature, say 99“ to 100®F. During this 
period the temperature eIe\ation rarely exceeds 101 “F. A tempera- 
ture over 102°F. during the first few hours of an attack of abdominal 
illness at once suggests a diagnosis of pneumonia or of pyelitis; never- 
theless, in some fulminating cases of acute appendicitis the disease 
may be ushered in with a very high temperature. Acute appendicitis 
cannot be excluded because the temperature is too high. If the history 
and clinical picture support a diagnosis of acute appendicitis the 
organ should be removed immediately. 

(c) Acute Appendicitis without Rigidity of the Abdominal 
Aluscles. Abdominal rigidity may be absent; 

1. When the patient is examined very early in the course of the 
disease, j.e., before there has been any irritation of the parietal 
peritoneum. 

2. ^Vhen the appendix lies deeply placed in the pelvis. Here a 
rectal examination will yield \'aluable information. 

3. IVhen the appendix is situated behind the ctecum and colon 
and is, to all intents atid purposes, retroperitoneal. An inflamed 
appendix which is covered by the colon bears no relation to the 
anterior parietal peritoneum and thus local abdominal tenderness 
and rigidity may be absent. It cannot be too strongly emphasised that 
it is not until the inflammatory process reaches the anterior abdo- 
minal wall that local signs are obvious and by that time the peri- 
toneal cavity or the loose cellular tissues of the right lumbar region 
may be seriously infected. 

4. SJjortJy after the perforation of a gangrenous obstructed ap- 
pendix, when pain so often ceases abruptly, when hyperesthesia 
disappears and svhen the patient states that he is feeling very much 
better. On, examination there is little or no tenderness of the right 
iliac fossa and the feeble spasm of the guarding muscles may not be 
appreciated by inexpert fingers. The temperature is often normal 
but the pulse-rate gradually rises, foreboding a spreading peritonitis. 

(d) Acute Appendicitis in Children and in the Aged. In children 
and in aged patients the history taken is often inaccurate, being 
difficult to elicit. The symptoms at times are confusing, and the signs 
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are hard to interpret. In both these extremes of life appendicitis 
nearly always begins as an obstruction. The onset is sudden, there 
are repeated attacks of cramp-like abdominal pains often followed 
by vomiting, a dull ache persists and centres round the umbilicus, 
the temperature and pulse are normal, and on physical examination 
nothing abnormal is discovered. As the hours pass the systemic signs 
of toxasmia may appear, and when the peritoneum becomes involved, 
pain, tenderness and rigidity are manifest in the right lotrer quadrant 
of the abdomen. In such patients, possessing as they do feeble powers 
of resistance, the surgeon must not wait for obvious signs such as 
marked abdominal rigidity, since by doing so he is gambling with 
life. If it is probable (and the appreciation of probability is the very 
essence of early diagnosis) that a child has acme appendicitis, an 
urgent operation should always be advised. Acute appendicitis ac- 
counts for more than 50 per cent of the acute abdominal emergencies 
in children. 



CHAPTER 2 

Treatment of Acute Appendicitis 

/?! the early case zoe zniist be able to give a sound reason why we 
should not opetale; in the late case an equally sound leasoti luhy we 
should (Wilkie). 

The medical profession OAves a great debt of gratitude to Fitz. 
Murphy, Treves, Kelly and Ochsner for their pioneer work in con- 
nection Avith acute appendicitis. The removal of the appendix in 
the quiescent period was advocated by Sir Frederick Treves in 1887 
(Tr. Roy. Med. Chit. Soc., 71:165, 1888). To-day appendicectomy 
is by far the commonest of all abdominal operations. The treat- 
ment of acute appendicitis is appendicectomy. All surgeons are agreed 
that during the first forty-eight hours folloAving the onset of an attack 
the appendix must be removed immediately, provided there are no 
obvious contra-indications. The sooner the diagnosis is made and the 
sooner the inflamed appendix is excised, the better the prognosis. 

PRE-OPERATIVE PREPARATION 

On admission to hospital the patient is immediately examined, 
placed in a semi-sitting position, and a pre-anaesthetic, such as omno- 
pon, gr. 1/3 and scopolamine gr. 1/150. is given to allay pain and 
anxiety. No fluids are permitted by mouth, and enemata arc defi- 
nitely contra-indicated. The abdomen is prepared in the usual man- 
ner, and if the patient cannot pass water he is catheterised. If toxaemia 
or dehydration is present, saline solution Avith 5 per cent glucose is 
introduced into the circulation by the intravenous route. As much 
as one or tivo hours may profitably be spent in improving the pa- 
tient’s condition before operation is undertaken. 

CHOICE OF INCISION 

Experience should enable the surgeon to determine before opera- 
tion the position and the pathological changes in the appendix and 
877 
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in its surroundings. ^Vhen the patient is fully anssthetised, the sur- 
geon should once again systematically palpate the abdomen in an 
endeavour to locate the exact position of the appendix. A circum- 
scribed lump may be felt; a diffuse thickening may be made out; 
there may be a small area of metallic hardness in the abdominal 
tvall; or a movable tumour may be identified. It is important to know 
tvhere the appendix is situated, as the incision must, tvhere possible, 
be placed directly over it. Access must be direct, the incision must 
be carefully planned, and exposure must be adequate without being 
excessive. 

There is no one special incision for appendicectoray (see fig. 8). 
If the appendix lies immediately beneath the abdominal trail in the 
right iliac fossa, McBurney's gridiron incision is clearly the one of 
choice. This incision may be extendetl dotrntrard and imrard through 
the sheath of the rectus muscle (Weir) and upward by cutting across 
the fibres of the internal oblique and iransversalis muscles. The grid- 
iron incision has been employed in over 80 per cent of my cases. 
Rutherford Morison’s or more correctly Kocher’s, modification of 
the McBurney incision, in which all the muscles are divided trans- 
versely or obliquely, affords an excellent approach to an appendix 
lying far out in the loin above the level of the anterior superior iliac 
spine, and is sometimes used to gain access to a hidden, adherent, 
retrocxcal appendix. 

Wlien it is thought that the appendix is central in position or is 
lying in the pelvic cavity, a median or paramedian incision should 
be chosen. 

Battle’s para-rectal incision is preferred by some surgeons, but for 
the reasons already discussed (page 7) I rarely find it necessary to 
employ it. All bleeding points in the wound should he clipped and 
tied with fine plain catgut before the peritoneum is exposed. Tetra- 
cloths are fixed to the skin mai^ins, and the fatty layer of the ab- 
dominal wall is protected with cellophane squares before the peri- 
toneum IS cautiously opened. 


THE REMOVAL OF THE INFLAMED APPENDIX 

The moment the peritoneum is incised, retractors are inserted and 
the margins of the tvound are separated and elevated to permit of 
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easy inspection of the structures whidi are involved in the inflamma- 
tory process. The surrounding coils of small intestine are gently 
walled off with long strips of gauze. The cxcum is picked up with 
the fingers or with a pair of smooth dissecting forceps, the blades of 
which may tvith advantage be covered with rubber tubing, and is 
slotvly and carefully withdrawn through the incision. The index 
finger of the right hand may be used to lift the appendix and coax 
it on to the surface, but whenever this manoeuvre is necessary it must 
be performed with the greatest gentleness. 

Bruce (Lancet, 1:1247, 1939) rightly afiirms that nothing varies 
so much in surgical clinics as the surgeons' ideas of gentleness. Are 
we as gentle as we think we are? I cannot conceive of anything more 
dangerous than the so-called “hooking out” or blind dissection tvith 
the fingers of a friable gangrenous appendix, more especially when 
it happens to be fixed to the lateral wall of the pelvis or to be em- 
bedded in coils of small intestine. In such cases the appendix is not 
uncommonly ruptured or torn in half, the retroperitoneal tissues 
are lacerated and suffused with blood, hxmosiasis is tedious, difficult 
and imperfect, and post-operative complications such as spreading 
peritonitis, localised abscess, fxcal fistula and paralytic ileus are prone 
to occur as the result of such methods. 

The appendix must be removed under direct vision and all intra- 
abdominal manipulations must be reduced to a minimum. The 
appendix itself should be handled as little as possible, and on many 
occasions it can be removed without even touching it ivith the fingers. 
The soft plastic lymph which binds the organ down to nearby struc- 
tures can often be atraumatically separated by dissection with a small 
swab which is held in the points of a long slender hxmostat or witli 
blunt dissecting forceps. Bands are clipped and snipped with scissors, 
adhesions are divided and tied, and the appendix when free and 
mobile can be lifted on to the external protective waterproof sheets. 
The cxcum, partially covered by a swab, should be steadied by the 
assistant, and no intestines should be allowed to protrude or pro- 
lapse through the wound into the operative field; in fact, if the pack- 
ing off has been ivell done all that can be seen at this stage of the 
operation is the cxcum, the appendix, and the last inch or so of the 
ileum. 

Morant Baker forceps are applied around the appendix in such 
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a manner as to encircle the organ and yet not inflict any damage upon 
it (fig. 207). These forceps are excellent tractors and do not tear 
through the meso-appendix. With the appendix eleN-ated and ^vith 
the meso-appendix trell defined and taut, this latter stnicture is liga- 
tured and divided. If the meso-appendix is long, thin and rather 
redundant, it may be simply transfixed and ligatured tv’ith a strand 
of No. 0 or No. 1 twenty-day chromic catgut, after which it is sev- 
ered (close to the appendix) from the tip to the base of the organ. 
The ends of the ligature are left long and caught with a pair of artery 
forceps (fig. 207 [2]). It is more usual, however, to divide the meso- 
appendix by clipping, and then by snipping u'ith scissors, section 
by section until the base of the appendix is reached. The individual 
sections of the meso-appendix embraced by the hsemosiais are then 
tied off seriatim and the ligatures are carefully cut short, but not 
too short. 

Wflien the mesentery of the appendix is fatty, cedcmatous or gan- 
grenous, the ligatures have to be applied iviih special care as they 
are so likely to cut through this friable and buttery structure. If the 
ligatures persistently cut through, the resultant raw surface should 
be cautiously overseivn with a few well-placed interrupted sutures. 
If this fails to control haemorrhage the oozing area should be packed 
with a strip of gauze and additional drainage provided with a soft 
rubber tube. 

It is ahrays a wise precaution to insert a single interrupted suture 
close to the base of the appendix at its mesenteric border in order 
to secure the intra-mural branch of the posterior cecal artery- or of 
the appendicular artery' (Selig). 

The appendix is now free and is drawn firmly upward and its 
base ligatured iv’ith a strand of No. 0 or No. 1 chromic catgut, the 
ends of which are cut short. A purse-string suture (No. 0 twenty-day 
chromic catgut or fine silk mounted on an eyeless needle) is next 
inserted to encircle the caput caeci. about one-third to half an inch 
from the appendix This suture passes through the seromuscular 
coat, especially' at the longitxidinal bands, and great care is taken to 
avoid puncturing the gut. 

The ends of the purse-string suture are laid aside xvhile a hasmo- 
stat is applied to the appendix about j^-inch atray from its ligatured 
base. The appendix is divided with a knife which has been dipped 



Fig. 207 — ApptNDictcTOMY. 

Intra mural implantation of the appendix stump. 


in pure carbolic acid or with a cautery point. The stump is meantime 
steadied with small dissecting forceps 'while its surface is tviped svith 
a strab and touched ■\vith a cautery or a drop of pure carbolic on the 
end of a probe, and the stump is invaginated as the ends of the purse- 
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string suture are pulled taut and tied (fig. 207 [3]). The stump is 
thus buried in a small blind pocket in the cxcal tvall— intra-mural 
implantation (fig. 207 [5]). A fett’ interrupted mattress sutures, 
another purse-string suture or a letter N or Z stitch may be inserted 
if it is thought advisable to seaire an even further inversion of the 
stump into the pouch. 

These suture ends or the ends of the original purse-string sutuie 
may be left long to tack down the mcso-appendix (when it is bulky 
and freely mobile) to the invaginated area, or by another method 
the long end of the ligature which has been applied to the meso- 
appendix and the ends of the purse-string suture may be knotted 
together, thus covering over any ratv edge of peritoneum (fig. 
207 [4]). 

If the meso-appendix is stumpy, ocdemaious or unduly friable, or 
if it has been necessary to tie off the mcso-appendix in sections, this 
method of obliterating the raw edges of the peritoneum should not 
be adopted, as the ligatures on the meso-appendix are likely to pull 
out. It is far better in such cases to rc-pcriionise the rau’ surface with 
a fetv interrupted sutures, care being taken in inserting the small 
atraumatic needle not to puncture any blood vessel, as if this is 
done a troublesome and rapidly diffusing hxmatoma ^v'ilI form and 
occasion anxiety or even alarm (fig. 207 [3]). 

^\^len the cxcal wall is sodden with oedema, the purse-string suture 
is omitted. In these cases a strong ligature is applied to the base of 
the appendix and the appendix cut across one-quarter to one-third, 
of an inch distal to the ligature. The pouting mucous membrane is 
cauterised, and the ends of the ligature which has been applied to the 
base of the appendix may with advantage be left long in order to 
anchor a portion of the meso-appendix over the vulnerable spot 
(fig. 208 [1]). 

It is tempting to draw the handy, so-called "bloodless fold of 
Treves” and to stitch it or tie it over the appendix stump; to do so, 
however, may sometimes lead to angulation and subsequent obstruc- 
tion of the last inch or so of the ileum. This fold is therefore better 
left alone. 

Two methods of treating the appendix stump have now been de- 
scribed: (1) simple ligature of the stump; and (2) ligation and inver- 
sion of the stump. Ligature and inversion of the stump is the method 
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favoured by the majority of surgeons (70 per cent in England). In 
my opinion, simple ligation of the stump is only indicated when the 



Fic. 209.— Appendicectom^ . 

Intra-luminal invagination of the stump. (After Ochsner and Lill}.) 


appendix and portion of the cecal tv’aU with inversion. Ochsner and 
Lilly (Si/rg._, 2:532, 1937) strongly recommend the adoption of inver- 
sion without ligation of the stump— intra-luminal implantation. The 
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method advocated by them and practised by some surgeons is clearly 
illustrated in figure 209 (1-7), but so far as I am aware no trouble 
has ever arisen from the use of the inverted stump method in any 
of my cases, and I therefore see no reason for abandoning this tvell- 
tried and generally approved technique. 

Excision of the appendix and a portion of the csecal wall with inver- 
sion tvould appear to be indicated when the appendix, its base, and 
a surrounding portion of the caput casci are frankly gangrenous. The 
gangrenous structures are excised and the defect in the csecum is 
sutured and then securely inv'aginated. 

This operation is rarely performed, as it is nearly always possible 
to turn the gangrenous area into the bowel after the appendix has 
been excised. 


RETROGRADE APPENDICECTOMY 

This operation is indicated when the base of the appendix can 
be readily seen and isolated while the remainder of the organ is 
firmly bound doivn in the retrocaxral fossa or in some other hidden 
retreat. It is of the utmost importance to have the whole length of 
the appendix in view during the operation, othenvise the tip of the 
appendix may be overlooked; also, when the organ has been excised 
it should be carefully examined to make sure that it is intact. The 
base of the appendix is cautiously freed by a little blunt dissection, 
until the ts'hole circumference of the organ near the casco-appendiceal 
junction can be visualised. A dissector or a probe is passed through 
the meso-appendix and a pair of Moraiit Baker forceps is applied so 
chac the jan^ surround the appendix and at the same time ohtam a 
firm hold on the meso-appendix (fig. 210 [1]). \\dien traction is 
made on the Morant Baker forceps the first half inch or so of the 
appendix can be completely freed, and it is then a simple matter to 
ligature the base of the appendix, insert a purse-string suture, clamp 
the organ about one-third of an inch a^ray from its ligatured base, 
divide the appendix ^vith a knife, wipe or touch the cut surface of 
the appendix with pure carbolic acid, invaginate the stump, tie the 
jjurse-string suture firmly and tlien proceed to define the remainder 
of the incso-appendix and clip, cut and tie small portions of it at a 



Fjc. 210— Retrograde Appendicfctomy. 


time until the entire meso-appendix is divided and the organ is 
removed (fig. 210 [2] and [3]). 

The numerous ligatured points in the meso-appendix are inverted 
tvith interrupted mattress sutures, and the cECum is then returned to 
the abdomen. 
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DRAINAGE OF THE PERITONEAL CAVITY 

Drainage is unnecessary, and possibly harmful, •when the appendix 
has been removed intact. T^e clear odourless peritoneal exudate 
which is seen in many cases of unperforated appendicitis is protec- 
tive in nature and should not be aspirated, mopped up or drained 
atvay. 

Drainage is required; 

1 . When a localised collection of evil-smelling pus is found around 
the perforated appendix. Here a drainage tube is inserted through 
the wound down to the cxcum. 

2. In the case of a walled-off abscess (page 892). 

3. In general and pelvic peritonitis. Here the drainage tube 
should, if possible, be introduced through a supra-pubic stab wound. 

4. When there has been suppuration in the retrocaecal space. 
Here, a strip of corrugated rubber sheeting is led to the infected area 
through a stab incision in the flank. 

DRAINAGE OF THE WOUND 

If the appendix has ruptured during its removal, if there has been 
a considerable amount of peritoneal exudate, if the appendix, 
although imperforated, isrirankly gangrenous, if the patient is fat 
and if Morison’s incision has been employed, it is always a wise pre- 
caution to drain the subcutaneous tissues with a soft rubber tube or 
w’ith slender strips of corrugated rubber. The tvound is closed in the 
usual manner, i.e., a continuous or purse-string suture of No. 0 or 
No. 00 twenty-day chromic catgut is used to bring together the edges 
of the peritoneuui, the muscular and aponeurotic Jayers are gentiy 
approximated with interrupted stitches of the same material, "while 
the skin edges are evenly united with interrupted vertical mattress 
sutures of the finest silk or horse-hair (see fig. 8). 

POST-OI'ERATIVE TREATMENT IN CASES OF 
APPENDICECTOMY WITHOUT PERITONEAL DRAINAGE 

This applies to those cases in ivhich an acute unperforated appen- 
dix has been excised but in which it has been deemed inadvisable to 
drain the peritoneal cavity. 
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The post-operative treatment is that of the usual laparotomy, 
but as these cases comprise such a large proportion of surgical prac- 
tice a brief note of the management is here given: 

During the First Forty-eight Hours after Operation. As soon as 
the patient awakens from the anawtlietic, omnopon gr. Yg. morphia 
S^- Vi or Yq. or heroin gr. Yi or Yq, is injected subcutaneously. Some- 
six to eight hours later another injection is usually required, and at 
night totvard the end of the second day it is customary to prescribe 
a further injection. After this time pain, if present, is relieved b) 
giving a mixture of aspirin and bromide by mouth, and sleep is 
ensured by such drugs as luminal, adalin, medinal, phanodom, etc. 

The patient is gradually placed in the semi-sitting position and 
is instructed to breathe deeply for a few minutes ever)' hour during 
the day, to move his arms and legs freely and to change his position 
in bed from time to time. If there is no nausea, vomiting or marked 
distension, he is encouraged to drink water, barley srater or sweet- 
ened fruit juice, in sufficient quantities to sate his thirst. No useful 
purpose can be served by withholding fluids at this stage, unless of 
course colicky pain or flatulent distension is provoked by these means. 
If the patient appears to be dehydrated and toxaemic, if vomiting 
proves troublesome, or if there is distension of the abdomen, fluids 
should be avoided. In such cases saline with 5 per cent glucose and 
perhaps 5 per cent alcohol is introduced intravenously by the slow 
drip method until there has been an all-round improvement in the 
patient’s condition. It should be a rule that no solid food or even 
semi-solid nourishment should be given by mouth until a normal 
bowel action has been obtained. This implies that in the average case 
no solid food is given until the fifth or sixth post-operative day. 

If the patient experiences any difficulty in passing water or if there 
is actual retention of urine, esmodil (Bayer) 1 cc. injected intra- 
muscularly half-hourly for three doses usually acts like a charm. The 
patient will have to be catheterised if in spite of these injections (and 
commonly one injection alone suffices) the urinary retention is un- 
relieved. 

Tow'ard the close of the first forty-eight hours, 1 oz. of paraffin or 
some other suitable lubricant preparation is given orally. 

On the morning of the third day after operation, provided that on 
abdominal auscultation peristaltic sounds are audible, a glycerine 
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enema is given. This may or may not be preceded by an intra- 
muscular injection of 14 to 1 cc. of pituitrin, pitressin or prostigmine. 
Paraffin, 14 oz. three times a day, is then prescribed, and the dose is 
gradually reduced as soon as the bowels commence to tvork normally. 
No purgatives are administered to the patient until a good 
evacuation has been obtained rvith the aid of paraffin and glycerine 
enemata. 

On the fourth flay after operation, if there has been no natural 
bowel action, another glycerine enema is ordered. If this fails to 
produce a good fecal result, the enema should be repeated in a few 
hours’ time. Under no condition must the colon be “washed out" 
or enemata containing lai^e quantities of fluid be injected, as this 
might produce distension and temporary overloadingof the gut. udth 
the resulting danger of the appendix stump “blowing out” and thus 
leading to flooding of the peritoneal cavity with feces and the irri- 
tating contents of the enema. This tragedy has occurred in two of my 
cases with fatal results. In one instance a portion of the cacal ^vall 
gave way, and on exploration the whole pelvic cavity was found to be 
filled with fluid which smelt of turpentine. In this instance the in- 
ternal fecal fistula tvas converted into an external fa^al fistula, and 
the pehis was drained through a suprapubic stab tvound. Unfor- 
tunately the patient died of an overwhelming toxcemia three days 
later. 

From the fifth day after operation the patient is given a mild laxa- 
tive, such as liquid cascara evacuant, 1 drachm nightly, and paraffin, 

1 02. daily, the dose of these tw'o dru^ being gradually reduced on 
subsequent days. 

Solid food is ^o^v permitted, and a tonic mixture is prescribed. 
The skin stitches are removed on the fifth or sixth day, and a light 
dressing is applied to the wound. The patient is allowed out of bed 
on the eighth or ninth day. 

THE TREATMENT OF ACUTE APPENDICITIS AFTER 
FORTY-EIGHT HOURS* DURATION 

Vffiat treatment should ive adtdse for those cases which are first 
seen on the third, fourth or fifth day of the disease, ^vhen there is evi- 
dence of local peritonitis or of an appendix abscess? Should we carry 
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out an immediate operation or should we treat such cases on ex- 
pectant lines? 

It is generally agreed that prompt surgical intervention is advis- 
able: 

1 . In the case of children and the aged. It is often difficult to obtain 
an accurate history in children, and purgatives are automatically 
administered to children ^viih “stomach-ache.” In children, appen- 
dicitis often starts as an obstruction, perforation occurs with great 
rapidity, and the walling-off process is commonly lacking. Again, 
the peritoneum in a child is so extremely active that absorption 
from it may take place with such speed that the dose of toxin ab- 
sorbed is overwhelming and fatal. Brockman {Bril. J. Surg., 11:690, 
1924) has emphasi7ed this point. Unless therefore there is some very’ 
cogent contrary reason, immediate operation should be carried out 
in children suffering from appendicitis, irrespective of the time 
factor. 

In the aged, gangrene of the appendix develops speedily and the 
patient’s resistance is low, Hcrmon Taylor (Lancet, 2:937, 1935) 
has shotvn that expectant measures in aged patients are frequently 
doomed to failure. 

2. ^Vhen a measure of uncertainty exists beitveen a diagnosis of 
acute appendicitis and of some other intra-abdominal catastrophe 
normally requiring urgent operative interference, e.g., perforated 
duodenal ulcer, perforated diverticulitis, etc. 

3. ^\lien general peritonitis has supen ened. 

4. When hyperassthesia is present. Hamilton Bailey (Emergency 
Surgery, 3rd ed., 1938) slates that provided the other signs are con- 
firmatory, this may be taken as good evidence that the appendix is 
still unperforated. 

5. When the patient has been ghen one or more doses of some 
strong purgative after the onset of the attack. Here perforation with 
spreading peritonitis is very prone to occur. 

6. ^Vhen the surgeon in chaise of the case has no experience of 
the Ochsner treatment. 

7. When for one reason or another it is impossible for the surgeon 
to keep a watching brief on the patient and it would seem that a 
policy of armed expectancy is likely to fail. 

8. When the disease has pursued a mild or sub-acute course. Here, 
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immediate appendicectomy is usually a straightfonvard and time- 
saving procedure. 

9. In obese patients. Here it is very difHcult to estimate the full 
extent of the inflammatory process owing to the thick layer of fat 
covering the abdomen. 


EXPECTANT TREATMENT (DELAYED OCHSNER OR OCHSNER-SHERREN) 

This is advised: 

1 . For those patients ^vho have recovered from an attack of acute 
appendicitis. 

2. For those in whom a firm localised mass is present around the 
appendix. Here nature has succeeded in walling off the infected 
focus with omentum and with neighbouring coils of small intestine, 
and no immediate danger threatens the patient. Operation carried 
out at this stage may lead to complications which might othenvise 
have been avoided. 

3. For those patients who have developed a pelvic abscess. 

4. For the patient who is suffering from frank general peritonitis 
and who is obviously too ill to withstand the ordeal of laparotomy.' 

5. For the patient tvho has successfully weathered perforation with 
diffuse peritonitis and iv’ho some five or seven days after the onset is 
found, on examination, to have a slow pulse and a distended abdo- 
men. Here the appendix shrouded in adhesions has, as it were, shot 
its bolt and the Ochsner treatment offers the surest hope of cure. 

Details of Expectant Treatment. The treatment should only be 
carried out in a well-equipped hospital which has a resident and nurs- 
ing staff fully trained in the method. The surgeon should supervise 
the treatment, examine the patient at least twice a day, and hold him- 
self ready to operate at a moment's notice should this prove neces- 
sary. It is not a suitable line of treatment for the family doctor to 
pursue in the patient’s own home. It is undoubtedly the method of 
choice for late cases of appendicitis in which the infection appears 
to be resolving favourably or progressing to a localised abscess. It 
is designed, as Illingivorth puts it, to supplement the natural attempts 
at healing so that operation may be delayed until the dangers peculiar 
to the critical stage have passed. 

It should be remembered, as Lundgren, Garside and Boice (Surg.^ 
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5:813, 1939) have pointed out, that Ochsner recommended this 
regime only as a preparation for operation. He originally reported 
the details of 1,000 patients thus treated at the Augustana Hospital, 
Chicago, in svhom the total mortality was 2.2 per cent. 

The aims of the treatment are: (I) to keep the inflamed parts at 
rest, and (2) to counteract the toxaemia. 

The history of the case is taken and a note is made of the number 
of hours since the onset of the disease. The physical signs are graph- 
ically recorded on the chart. The essential items of the treatment 
may be briefly sketched as follows: 

1. Fowler's Position. The patient is placed in bed in the sitting 
position so that any peritoneal exudate may gravitate tou’ard the 
pelvis. 

2. Charts. The pulse-rate is recorded hourly and the temperature 
four-hourly. A record is also kept of the number of times the patient 
vomits or passes urine. 

3. Fomentations. These are applied to the abdomen at intervals of 
two or three hours (when the patient is awake) to relieve pain. 

4. Fluids. During the first forty-eight hotirs of the treatment no 
fluids are permitted by mouth. McNeill Lose (Lancet, 1:1252. 1939) 
states that until recently small quantities of fluid were customariU 
administered by mouth, a procedure which was obviously physiolog- 
ically unsound as the entry of fluid into the stomach at once causes 
relaxation of the iliocxcal sphincter with consequent local peristalsis. 
This danger is now precluded by the employment of the continuous 
intravenous infusion of saline and glucose, a method which has done 
much to safeguard the patient during the early phase of e.xpectant 
treatment. At the end of forty-eight hours, if all is progressing satis- 
[sciorUy, the patient is given irater. glucose, lemonsde, or similar 
fluids by mouth. No solid food is permitted until the bowels are 
working normally and until all signs of infection have disappeared. 

5. Drugs. Most surgeons forbid the use of any drug so long as the 
inflamed appendix remains in situ. Aforphia and its derivatives are 
not injected, as it is said that these may mask those all-important 
signs ■which herald the failure of expectant treatment. Is this wise." 

I frequently give a small injection of morphia or omnopon to nervous 
and apprehensive patients at the commencement of the treatment 
to find that by the time the next examination is due the anodyne 
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effects have completely ^vorn off. This small dose of morphia seems to 
do nothing but good at the very outset of the treatment %rhen it 
rvould appear to be particularly required, \Vhere toxtemia is marked, 
anti-gas gangrene serum given intravenously appears to be of some 
help. Sulphanilamide or sulphapyridine (M. & B. 693) is prescribed 
with benefit in certain cases. 

6. Aperients and Enemata. The bowels should not be disturbed 
but should be left to act naturally if possible. If there has been no 
evacuation by the end of the fourth day it is customary to gii’e a small 
glycerine enema on the morning of the fifth day, but if the patient 
is comfortable even this may be withheld until the end of the first 
■week. No aperients are given until the infection has completely re- 
solved. 

7. Duodenal Suction. This may be indicated for the relief of 
distension and ileus. 

Signs of Failure of the Expectant Treatment. These may be enu- 
merated as follows: 

1. Steadily rising pulse-rate. If any significant increase is noted, 
and more especially if it is maintained, it is far better to operate 
at once than to temporise. 

2. Vomiting. Repeated vomiting is an indication for immediate 
operation. 

3. Exacerbation of pain and increasing local rigidity. This is a 
sign that the infection is spreading and is an urgent plea for imme- 
diate surgical measures. 

4. A localised abscess fails to resolve. Love considers that visceral 
degeneration is a possible consequence of prolonged toxiemia, and 
that drainage of the abscess shortens the period of disability. 

5. A localised abscess continues to increase in she. Here there is 
a real risk of rupture of the abscess into the general peritoneal cavity. 
A spontaneous cure sometimes results when an abscess ruptures into 
the bowel, but it is risky to svait unduly long for this process to take 
place. 

THE TREATMENT OF APPENDIX ABSCESS 

As has already been described, the position of the appendix will 
be found to vary greatly in different individuals and in the same 
individual at different times. 'Whatever the position of the appendix, 
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an abscess may form in connection with it. An abscess may therefore 
occupy the right iliac fossa, it may lie behind the oecum, it may 
form in the paracolic gutter to the outer side of the ascending colon, 
it may be situated raesially when the tip of the appendix points lo- 
tvard the spleen or toward the promontory of the sacrum, or again 
it may occupy the space between the bladder and rectum in the male 
or between the bladder and uterus or uterus and rectum in the 
female— pelvic abscess. In some rare instances an appendix abscess 
may be found in the sub-hepatic space or on the left side. 

The signs of an appendix abscess are those of acute appendicitis 
in addition to the presence of a tender circumscribed mass. The 
s)Tnptoms are due to toxic absorption. 

There are two types of appendix abscess: (1) the recent abscess 
of ttvelve to twenty-four hours’ duration. This is commonly a local 
collection of pus pooling around the perforated appendix and com- 
pletely shut off by great omentum and adjacent coils of intestine 
tvhich are loosely gummed together, and (2) the established abscess. 
This is generally a few days old and the surrounding structures are 
densely adherent. 

There are two methods of treatment— immediate operation and 
expectant measures. 

Immediate operation is often the method of choice for the recent 
abscess of, say, twelve to twenty-four hours’ duration. Here it is com- 
monly possible to excise the adherent portion of omentum together 
with the perforated appendix en masse and thus complete a clean 
and relatively atraumatic operation. But in the established abscess, 
delayed treatment is by far the safer measure. If an immediate oper- 
ation is carried out it is often extremely difficult or even impossible 
to see the appendix, and searching for the diseased organ with the 
finger or with the aid of firm retraction in congested and friable 
tissue may separate the protective barriers and adhesions and thus 
lead to a spread of infection— maybe into the general peritoneal 
cavity. At times the appendix may readily present and may, in fact, be 
easily shelled out of its cedematous bed without much ado; but this 
should not be reckoned upon as it is an uncommon state of affairs 
to find at operation. 

\Vhat is the relative mortality of the two lines of treatment? The 
average mortality of immediate operation is about 6 per cent, while 



VERMIFORM APPENDIX 895 

that of expectant treatment is under 3 per cent. In cases of appendix 
abscess treated by the Ochsner method, reliable statistics show that 
in 70 per cent the mass slowly and completely resolv'es. In these 
fortunate cases the appendix should be excised after an inten'al of 
six months, when most of the adhesions have completely melted away. 
In 30 per cent, drainage of the abscess becomes imperative owing to 
an exacerbation of pain, to an increase in the size of the abscess 
or its rupture into the general peritoneal cavity, or to the tardy 
absorption of the W'alled-in pus. 

Technique of Drainage. — I. For Appendix Abscess Situated in the 
Right Iliac Fossa. After the patient has been anassthetised, the sur- 
geon should carefully palpate the swelling and make a small incision 
over the most projecting and superficial part of the abscess. The 
peritoneum should be opened cautiously, as coils of intestine may 
be adherent to its under-surface. As a rule the abscess does not abut 
against the anterior abdominal tvall, and when the cedematous peri- 
toneum is incised the matted mass can often be seen in the depths 
of the wound. 

Two small retractors are inserted into the wound to separate and 
elevate its margins, while the peritoneal cavity is very gently packed 
off with long strips of dry gauze. The surgeon should aim at erecting 
an impenetrable barrier all around and more especially on the medial 
side of the indurated mass. The inde.x finger is then inserted through 
the wound down to the most prominent and cystic portion of the 
abscess wall. At this point the finger is slo^vly introduced into the 
abscess cavity and a fair-sized rubber tube is led do^vn through this 
opening into the cavity to give free vent to its foul-smelling creamy 
contents. 

The wound is speedily closed with a few through-and-through in- 
terrupted sutures of stout silkworm gut. The tube which drains the 
abscess cavity is left undisturbed for forty-eight hours. After this time 
it is rotated and shortened daily, and by the end of a tveek it can, as 
a rule, be withdrawn. 

2. For Appendix Abscess Situated in the Right Flank or in the 
Retrocfecal Space. In these cases the purulent collection may with 
advantage be reached and effectively drained by employing the retro- 
peritoneal approach. With the patient lying on his left side on the 
operating table ■with the right flank extended and freely exposed, as in 
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an operation upon the kidney, a transverse or oblique incision is 
made midu'ay bettv'een the iliac crest and the tip of the tenth or 
eleventh rib, and after dividing the muscular layers of the abdominal 
tvall the swollen peritoneum is exposed and carefully stripped me- 
dially for a variable distance in the manner employed for exposing 
the ureter. The index finger then burrotvs gently inward and slightly 
dotvnward to reach the retrocxcal fossa until a “give” is felt and the 
finger thereupon enters a large cavity. A rubber tube is instantly 
inserted into the abscess cavity and the edges of the tvound are 
lightly approximated. 

3. For Pelvic Abscess. Pelvic abscess, as has been previously shown, 
may form and give rise to few if any constitutional disturbances, and 
there may in addition be no physical signs on abdominal examina- 
tion. The characteristic features of a pelvic abscess are diarrhcea and 
the passage of mucus in the motions. The abscess may bulge into the 
rectum or into the posterior vaginal fornix (fig. 211 [1 and 2j). 

On rectal examination a tender cystic mass can readily be felt, 
but operation should be deferred until it is on the point of perforat- 
ing the rectum. If tlie abscess actually points into the vagina it 
should be drained tlirough an incision in the posterior fornix— pos- 
terior colpotomy. In most cases, however, rectal drainage is prefer- 
able. 

The technique is simple and safe, and the immediate and remote 
results are excellent. The bladder is emptied with a catheter and 
the patient is placed in the lithotomy position with a sandbag under 
the lower part of the back. A long narrow-bladed retractor or a small 
vaginal retractor is inserted into the rectum, the posterior wall of 
which is firmly depressed. The bulging anterior rectal wall at once 
comes inio vieiv and if ii does not do so the index finger should be 
inserted into the rectum to locate the site of maximum softening. 
Through this area the points of closed artery forceps are gently and 
evenly forced in an upward direction. As the points of the forceps 
enter the abscess cavity, evil-sraelling pus ivill gush doivnivard ivith 
great force. The small opening into the abscess cavity should be en- 
larged with the point of the index finger and a rubber tube should 
be introduced into the cavity and then attached by a single stitch 
to the anal margin. The tube is left in position for three or four 
days, but after it is removed there may still be a slight discharge of 
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Fig. 211.— Pelvic Abscess. 

(1) The abscess is bulging into the posterior vaginal fornix. 

(2) The abscess is pointing into the rectum. 


miicopiJS for a short tvhile. In most cases convalescence is speedy 
and uninterrupted, but appendicectomy is best deferred for a period 
of six months, not three months as is so frequently recommended. 
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TREATMENT OF APPENDICITIS WITH GENERAL PERITONITIS 

The first step in treatment is the immediate preparation of the 
patient for operation. This does not imply, however, that an im- 
mediate operation is carried out in all cases. Even where it is obvious 
that an urgent laparotomy is necessary, considerable improvement in 
the patient’s general condition can often be achieved by a brief 
course of treatment— an hour or so— which includes aspiration oT the 
gastric contents, intravenous infusions of saline svith glucose and 
perhaps 5 to 10 per cent alcohol, and the application of heat to the 
abdomen. In a few cases in which operation is clearly contra-indi- 
cated, these preliminary measures gradually merge into those of the 
Ochsner method. It is unw’ise to proceed with immediate operative 
measures when the patient is gravely ill and profoundly toxxmic, 
when the pulse is rapid, thready or almost imperceptible, when the 
temperature is sub-normal, and when other factors indicate that 
the peritonitis is far advanced. Likewise, an expectant attitude should 
be adopted when the patient has succeeded in wcatliering the first 
critical days of the disease and when on examination, conducted per- 
haps a week after the onset of the attack, he docs not appear to be 
seriously ill, when the pulse is relatively slow and steady, and when 
Nature has transformed a general peritonitis into a collection of pus 
localised to the right iliac fossa, the hypogastrium or the pelvis. 

When the surgeon decides to operate, as he will do in the majority 
of cases, he has the choice of two procedures: 

(1) removal of the appendix plus suprapubic drainage and pos- 
sibly drainage of the retrociecal space; and (2) drainage of the per- 
itoneal cavity alone, the appendix being left in situ. 

If tv’e exclude those cases of general peritonitis which are due to 
the recent rupture of an appendix abscess, where it is generally con- 
ceded that drainage of the abscess cavity combined with separate 
drainage of the pelvis through a suprapubic stab ■wound is all that 
should be attempted in order to achieve success, we find that the best 
results in this desperate disease are obtained when the appendix is 
excised and drainage provided. The outlook is exceedingly grave in 
those cases where the fxcal contents are free to pour into the per- 
itoneal cavity and where at operation an attempt— and this may be 
a determined one— to excise the gangrenous structure has failed or 
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has had to be abandoned in favour of simple drainage early in the 
operation owing to technical difficulties or the collapsed condition of 
the patient. 

The principal cause of death in acute appendicitis is diffuse peri- 
tonitis. When this lethal complication is present, the mortality can 
only be reduced by the exercise of supreme generalship and good 
judgment on the part of the surgeon. He must carefully plan the 
line that pre-operative treatment should take; he must constantly 
revieiv the facts of the particular case with the greatest deliberation; 
he must discriminate between the case which is in need of immediate 
operation and the one which must be treated on conservative lines; 
he must obtain the services of a highly skilled anaesthetist; and when 
he does operate he must do so trith the utmost dexterity and speed. 

THE MORTALITY OF AFPENUICITIS 

Chronic apiicndicuis—appendicectomy— under 1 per cent. 

Acute appendicitis ivithout perforation— appcndicectomy— under 

1 per cent. 

Appendicitis with abscess— Ochsner method or expectant treat- 
ment— 3 per cent. 

Appendicitis with abscess— immediate operation— simple drainage 
—6 per cent. 

Appendicitis with abscess— immediate operation— appcndicectomy 
plus drainage— 8 to 10 per cent. 

Appendicitis with general peritonitis— appendicectomy plus drain- 
age— 20 to 25 per cent. 

Appendicitis with general peritonitis— drainage alone— 30 to 45 
per cent. 

Causes of Death. Peritonitis 80 per cent; pneumonia 10 per cent; 
septicaemia .5 per cent; vascular accidents 3 per cent; other causes 

2 per cent. 

THE TREATMENT OF APPENDICITIS IN PREGNANCY 

It is always a matter of the greatest difficulty to arrive at an ac- 
curate diagnosis, as acute pyelitis of pregnancy, toxxmic vomiting, 
“red degeneration’’ of a uterine fibroid, torsion of an ovarian cyst, 
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and acute salpingitis closely simulate the clinical features of acute 
appendicitis. Appendicectomy leads to miscarriage in about 25 per 
cent of cases if performed during the first three months of pregnancy. 
After this time the liability to abort steadily decreases. 

If the case is seen early in the course of the disease and if the signs 
and symptoms support a diagnosis of acute appendicitis, the organ 
should be removed promptly. Again, operation should not be delayed 
when it is clear that the disease is progressing rapidly, when vomit- 
ing is repeated. t\’hen there is marked local rigidity, and when the 
area of tenderness is found to be enlarging. In other cases, and more 
especially when the condition is less acute and the infective process 
is definitely localised, an expectant attitude should be adopted and 
the treatment carried out on the lines described on page 891. 

POST-OI'ERATIVE COMPLICATIONS 

Post-operative complicationsare rarely seen iv'hen the imperforated 
appendix is removed intact. The following list chiefly concerns the 
late cases in whicli appendicectomy has been carried out after the 
organ has perforated and there is local or general peritonitis: (1) 
infection of the wound (page 39); (2) disruption of the wound (page 
48); (5) incisional hernia (page 1011); (4) thrombo-phlebitis of the 
femoral and pelvic veins (page 865); (5) pulmonary embolism (page 
1351); (6) pylephlebitis (page 865); (7) sub-phrenic abscess (page 
944); (8) residual abscess (page 920); (9) intestinal obstruction due 
to adhesions (page 1139); (10) paralytic ileus (pages 930, 1097); (IJ) 
perinephric abscess; (12) bronchitis and pneumonia (page 1343); 
(13) fecal fistula. 

Facal Fistula. There ate two varieties— external and internal. This 
complication is commonly due to erosion of a portion of the cecal 
trail by a drainage tube, to necrosis of a circumscribed part of the 
caput csci, or to the giving tray of the ligatured appendix stump. 

External Fsecal Fistula. It is sometimes exceedingly difficult to 
distinguish between a fecal fistula and a discharging hematoma in- 
fected with B. coll. The discharge from a B. coli abscess may simulate 
that from a fecal fistula in that it may be highly offensive and dark 
brown in colour, and gas may bubble up from time to time from 
the depths of the w’ound. Eventually, however, the true nature of 
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the discharge— liquid faeces— leaves no room for doubt. In some cases 
of general peritonitis the occurrence of a faecal fistula may be a 
blessing in disguise, the fistula acting as an enterostomy. 

A faecal fistula has to be distinguished from a persistent sinus. A 
persistent sinus following appendicectomy may be due to retention 
of a drainage tube, a swab, an unabsorbed suture or a fxcal concre- 
tion. Actinomycosis is another rare cause of a persistent sinus and is 
discussed on page 907. 

Treatment. The majority of external fxcal fistulx following appen- 
dicectomy undergo spontaneous cure, and it is rare for a secondary 
operation to prove necessary in order to close them. The immediate 
treatment consists of tvithdrawing the drainage tube, of protecting 
the surrounding skin with zinc oxide and castor oil paste or with 
lanoline, and of removing a few skin stitches to give free vent to 
the discharge. The patient should be ordered a non-residue diet, 
and bismuth oxycarbonate, gis. 30 six-hourly, and/or pulv. cretx 
aromat. cum opio, one drachm four-hourly. A daily saline bowel 
wash-out or soap enema is given until the fistula closes. No purga- 
tives are administered by mouth. 

If the wound is severely infected and there is evidence of pocket- 
ing of pus, a small counter incision should be made for drainage 
purposes. 

A fxcal fistula tsdll not close spontaneously if the mucous mem- 
brane of the gut is continuous with the skin. In such cases opera- 
tion, which is performed in the following manner, will be necessary: 

The fistulous opening is lightly packed with gauze to prevent any 
discharge, and the suiTounding skin is thoroughly swabbed with 
alcohol. The fistulous opening is closed with a purse-string suture 
of strong silkworm gut, after which an oval incision is made in the 
skin to include the invaginated area, and this may be further ex- 
tended at each end. The incision surrounding the fistula is carried 
through all the layers of the abdominal ivall until the peritoneum 
is reached. The peritoneum is opened at the upper and lower ends 
of the wound to free adhesions and to isolate as far as possible that 
portion of the gut from which the fistula arises. 

As soon as the cxcum has been sufficiently mobilised the parietal 
peritoneum attached to the upper portion of the isolated segment 
of the ^vound is divided ^vith scissoi3, which permits the gut to be 
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withdrawn through the wound. The fistulous tract tvith its attached 
portion of abdominal wall is removed by excising the base of the 
fistula through an incision in a healthy area of the gut wall. The 
resulting gap in the intestine is closed transversely by a two- or three- 
tier suture. 

Internal Fsecal Fistnla. This tragedy is of rare occurrence and is 
due to a portion of the c.'ecal ■u’all or the appendix stump giving way 
some four to six days following appendicectomy. Probably the com- 
monest exciting cause is the administration of a large enema which 
unduly distends the gut and causes it to rupture at some tceakened 
spot. The general peritoneal cavity at once becomes flooded with 
ftecal contents and with the substance of which the enema is com- 
posed, and a virulent diffuse peritonitis very rapidly ensues. 

The only hope of saving the patient’s life is immediate laparotomy 
and the conversion of the internal frecal fistula into an external one 
by the performance of caicostomy. In such cases the pelvis should 
be drained through a separate incision. Petty {Bril. M. J., 2;49I, 
1933) has given an excellent account of internal fxcal fistula together 
with its treatment. 



CHAPTER 3 
Chronic ArPENOicms 

There are a number of surgeons and pathologists rvho have ex- 
pressed doubts as to the existence of chronic appendicitis as a clinical 
and pathological entity; but nevertheless all the available ev'idence 
supports the vietv that the disease not only occurs but is relatively 
common, that it is associated with certain characteristic signs and 
symptoms, and that in many cases it accounts for much ill-health. 

CLINICAL TYPES 

The followingclinical types may be recognised; 

1. Recurrent Appendicitis. In this type there is a clear history of 
an acute attack in the past. The attacks are intermittent. The symp- 
toms, which are due to some reflex gastro-iniesiinal upset, are ex- 
pressed as dyspepsia, and on examination tenderness is usually found 
over the appendix. 

2. Recurrent Appendicular Colic, An appendix containing thread- 
worms, fcecal concretions, pips or stones of fruit, lead pellets sxval- 
lowed in shot game, and other foreign bodies may, on occasion, 
produce recurrent attacks of colicky abdominal pain due to the 
strenuous peristaltic movements of the appendix in its endeavour 
to expel the object or objects caught up in its lumen. The cramp- 
like pains are often localised to the region of the umbilicus or situated 
a little below this and to the right or higher up in the epigastrium. 
Other prominent symptoms include nausea, flatulent distension, 
eructations, fatigue syndrome, and an occasional bout of vomiting. 
On palpation there is often some degree of tenderness in the right 
iliac fossa, and firm pressure over the appendix sometimes produces 
pain in the epigastrium or beneath the left costal margin. In a few 
cases a slightly tender tumour may be made out in the right iliac 
fossa. 

The diagnosis is to be made from other conditions tvhich cause 
903 
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colicky spasms, such as constipation, “spastic colon,” abdominal 
tuberculous lymphadenitis, adhesions, and right-sided tubo-ovarian 
disease. 

3. The Grumbling Appendix. In this type the patient often com- 
plains of pain or a dragging sensation in the right iliac fossa. The 
pain is never so acute as, for example, in ureteric colic, but it may 
netertheless be sharp, stabbing or “drawing” in character. It may 
last for a fetv minutes or some hours, and when it passes off it leaves 
behind a dull ache in the side. This ache may be accentuated on 
walking or taking exercise. 

Examination of the abdomen may reveal a point of tenderness 
over an area no larger than an inch circle at or about McBurney's 
point. The teasing pains recur at frequent inter^-als and the general 
health may show some deterioration. 

4. Appendix Dyspepsia. The symptoms produced by indolent in- 
flammation of the appendix in some respects resemble those of 
chronic peptic ulcer. The symptoms arc the result of a reflex pyloro- 
spasm. "WTien a careful history' of these cases is taken the resemblance 
of the symptoms to those of chronic peptic ulcer is, in fact, found to 
be very superficial. The dyspepsia is, for instance, more or less con- 
tinuous and although there is no typical periodicity there are irregu- 
lar short attacks of sharp pain. In the intern als beiireen these attacks 
the patient is never quite free from symptoms. Nausea, which is rare 
in chronic gastric and duodenal ulcer, is fairly common in appendix 
dyspepsia. In chronic gastric ulcer vomiting gives instantaneous and 
complete relief from pain, whereas in appendix dyspepsia the relief 
afforded is incomplete. Pain, when present, is made worse by exercise, 
constipation, diarrhcca or the administration of purgatives. It appears 
to be unrelated to the ingestion of food. It may arise at any time 
before or after a meal, and neither diet nor alkalis iv’ill relieve it 
completely, although some mitigation of the symptoms may result 
from such measures. 

As in duodenal ulcer, there may be nocturnal pain. The pain is 
often mid-epigastric in position, but frequently radiates to the right 
iliac fossa and may at times remain localised to the lou’er abdomen 
for a considerable period w'ithout producing any epigastric disturb- 
ance. WTien pain in the epigastrium is at its height, pressure over the 
appendix will be resented. Similarly, pressure in the epigastrium 



VERMIFORM APPENDIX 


905 


will sometimes produce pain which is referred to the right iliac fossa. 
Even without the aid of radiology a provisional diagnosis can be 
made with more confidence in young patients than in those over the 
age of 30. 

The best method of differentiating between appendix dyspepsia 
and chronic peptic ulcer is by means of an X-ray examination, espe- 
cially when no ulcer crater is demonstrated on screening. In children, 
continuous or recurrent indigestion, biliousness, and suchlike minor 
gastric upsets, should call for a painstaking examination for evidence 
of chronic appendicitis. 


PATHOLOGICAL TYPES 

At operation the following pathological types of “chronic appen- 
dix” may be seen: 

1. The Proliferative H 3 rperplastic Type. In this type of the disease 
the appendix is considerably thickened, fibrotic and rubbery in con- 
sistent:)', and is of a pale grey colour. The mcso-appendix is shortened, 
stiffened and thickened. The mucous membrane is fleshy, and the 
rug® are unduly prominent. 

2. The Obliterative Type. Here a slow fibrosis of the wall of the 
appendix leads to obliteration of the lumen, until eventually the 
appendix resembles a piece of whipcord. The obliteration most 
frequently starts at the tip of the organ and gradually progresses 
toward the base (Aschoff, 1932). When the obliterative inflamma- 
tion is confined to the base of the appendix, the proximal end fre- 
quently distends with mucus— mucocele. Sometimes this proximal 
stricture leads to the formation of minute multiple diverticula, and 
on occasion to very large ones. 

3. The Appendix is Sharply Sunked on Itself and its Distal End 
is Bulbous. 

4. The Appendix is Buried in many dense Adhesions and when 
Excised shows definite Evidence of Fibrotic Thickening. 

DIAGNOSIS 

The diagnosis is often difficult and when doubt exists investiga- 
tion should ahvays precede exploration, as Wilkie has so frequently 
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emphasised. In my opinion, the greatest help is afforded by X-rays. 
A barium meal X-ray examination of the gastro-intestinal tract is of 
value in excluding other lesions such as duodenal ulcer, cancer of 
the cxcum, visceroptosis, etc.; on the other hand, on screening there 
may be the discovery of an area of tenderness over the appendix, 
giving positive evidence of disease of this organ. Skiagrams may show 
that the appendix contains large fascal concretions, that it is sharply 
kinked, that it is firmly fixed in one position, that it is nndvtly long 
and tortuous, or that it lies in a truly ectopic position. All of these 
are not positive proof of disease of the organ, but taken in conjunc- 
tion with the clinical data they are at least strongly suggestive of 
chronic appendicitis. The normal appendix does not always fill after 
the administration of an opaque meal. Therefore, negative X-ray 
evidence does not necessarily signify that the lumen of the organ 
is blocked. In certain cases, and more especially in patients over the 
age of 40, in addition to the routine clinical and biological investiga- 
tions which are normally carried out, it is important that the radiolo- 
gist should submit a report on the condition of the stomach, duode- 
num, colon and gall-bladder, as associated lesions, such as gall-stones 
and chronic duodenal ulcer, arc not infrequently found in chronic 
disease of the appendix. 

DIFFERENTIAL DIAGNOSIS 

The diagnosis is to be made from: 

(1) chronic constipation associated with cscal distension; (2) colop- 
tosis; (3) chronic colitis; (4) chronic gastritis and duodenitis; (5) 
chronic peptic ulcer; (6) chronic cholecystitis and gall-stone; (7) 
tuberculous iliocEcal glands; (8) right-sided tubo-o\'arian disease; 
(9) carcinoma of the proximal colon; (10) chronic pyelitis; (11) 
neurosis. 


TREATMENT OF CHRONIC APPENDICITIS 

In children, adolescents and those in whom the diagnosis is rea- 
sonably assured, it is best to remove the appendix through a small 
gridiron incision. For cosmetic reasons the incision should be made 
obliquely or transversely in one of the natural creases of the skin, 
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and should, where possible, be placed directly over the appendix 
when its position has been revealed by radiology or by the eliciting 
of the cxcal gurgle on firm palpation. 

In females after such an appendicectomy, the uterus, fallopian 
tubes and ovaries should be palpated tvith the index finger. ^Vhen 
it seems desirable to arrive at a diagnosis by the process of elimina- 
tion, it is far better to employ a limited McBurney incision which 
has no death-rate and no sequelae and involves the minimum loss of 
time rather than a wide laparotomy. In women, however, when it is 
thought that there may be some coincident pelvic disease, the 
abdomen should be explored either through a right paramedian sub- 
umbilical incision or by Piannenstiel's transverse suprapubic inci- 
sion. \Vlien there is radiological or other evidence of a co-existent 
destructive upper abdominal lesion, c.g , duodenal ulcer, gall-stones, 
etc., most surgeons would advise a somewhat lengthy right para- 
median incision so that the multiple abdominal lesions can be satis- 
factorily dealt with through one incision. Nevertheless, in such cases 
I prefer t;vo incisions— au epigastric (vertical or transveise) incision 
for approaching the lesion in the upper abdomen, and a small grid- 
iron incision for the appendicectomy. In some fortuitous cases where 
the cascum is unduly mobile, the appendix may be simply dratvn 
through the epigastric incision and removed in the usual manner. 

ACTINOMYCOSIS OF THE APPENDIX 

The infection may start in the ilio-cxcai region or in the appendix 
itself. There are two common clinical types: 

1. The type which resembles acute catarrhal appendicitis. Here 
the signs and symptoms are those of a mild attack of appendicitis, and 
when the s^vollen inflamed organ is removed and ivhen aftenrard 
all seems to be progressing favourably the ivound breaks down and 
discharges thin watery yellmvish pus, the true nature of the disease 
remains undetected until an examination of the pus shows the 
typical “sulphur” granules. 

2. The type which resembles an appendix abscess. Here a firm 
mass in the right iliac fossa is found on examination. It is at first 
almost impossible to differentiate between tuberculous disease of the 
ilio-cical region, cancer of the csecum, an unresolved appendix 
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abscess and actinomycosis of the right iliac fossa. At a later stage 
when multiple sinuses form and when the liver shows evidence of 
involvement, the true condition becomes apparent. 

When the appendix or the ilio-ctecal region is the site of a strep- 
tothricial invasion, the pathological processes are in many respects 
similar to those occurring in other parts of the body. These are a 
low-grade inflammation leading to an adhesive peritonitis, indura- 
tion preceding the formation of tumour-like masses, and abscess 
formation. These abscesses are due to secondary infection, and even- 
tually rupture on to the surface, producing external fistuL-e, or into 
some adjacent viscus such as the large bowel, small intestine or 
bladder. Intestinal obstruction very rarely occurs. The streptothrix 
fungus may burst into the venous radicles of the portal system and 
be carried to the liver where it grotvs exuberantly. 

TREAT.MENT 

In the advanced cases when there is a firm rock-like mass in the 
right iliac fossa tvith multiple external fisiulK, operative measures 
will consist in draining the abscesses, curetting the sinuses, prevent- 
ing the access of secondary organisms and possibly short-circuiting 
the diseased area by the performance of ilio-transverse colostomy. It 
is doubtful whether the shunting of the intestinal contents into the 
colon is of any value, as the inflammatory process very rarely leads 
to obstruction of the botvel. In the early case, however, when the 
disease is limited to the ilio-caecal region, a wdde block excision of 
all the structures which are involved should be favourably considered. 
Deep X-ray treatment is sometimes of decided value, but vaccines, 
after an extended trial, have on the whole proved disappointing. 
Certain arsenical and mercurial preparations have been used from 
time to time, but without any success. Sulphanilamide and sul- 
phapyridine are still on trial in the treatment of this disease; but 
one can appreciate that when secondary infection is concomitantly 
present, these drugs will exert a beneficial influence. Potassium iodide 
in milk is prescribed for all cases. The dose should be increased 
rapidly up to 200 grs. daily, and the treatment with this drug should 
be maintained for several weeks. 



VERMIFORM APPENDIX 


909 


DIVERTICULA OF THE APPENDIX 

Diverticula of the appendix are not very rare, and the causes of 
the condition are iinlvnown. Diverticula may become inflamed or 
even perforate, and are occasionally responsible for the production 
of pseudo-m)'xomatosis of the peritoneum. In this last condition the 
abdomen slowly distends with a gelatinous exudate not unlike frog’s 
spauTt, and laparotomy is advised to ascertain the cause of the trouble. 


TUMOURS OF THE APPENDIX 

True primary carcinoma of the appendix, i.e., malignant coluranar- 
celled carcinoma, is exceedingly rare. By far the commonest neoplasm 
of the appendix is the so-called carcinoid tumour is'hich has been 
so excellently described by Masson (rim. J. Path., 4:181, 1928). 
Carcinoid tumours are not solely confined to the appendix. They 
are, in fact, most frequently found in the small intestine, and when 
occurring there they are usually multiple. The disease affects young 
subjects, but females more often than males, and shows a predilec- 
tion for the tip of the organ, although Wilkie {But. J. Siirg., 8:392, 
1921) described a number of cases in which the tumuor was situated 
near the base of the appendix and xvas apparently responsible for 
obstruction— chronic obstructive appendicitis and sub-aaite inflam- 
mation. 

When the neoplasm occurs near the tip of the appendix, it forms a 
hard, yellowish, oval or circular tumour which has a diameter of 
about 14 inch or so. This slow-growing tumour is benign in char- 
acter. It neiTr gives rise to distant meiastases, nor does it ever involve 
adjacent lymph nodes. On microscopical investigation it is difficult 
to distinguish these carcinoid tumours from true carcinoma. 

The treatment is appendicectomy, and nothing else needs to be 
done as recurrence at some later date is not to be feared. 
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PERITONEUM, MESENTERY, OMENTUM 



CHAPTER 1 
Acute Peritonitis 

By far the most important subject in this section is peritonitis. No 
study of this disease would be complete without specific reference to 
Hertzler’s monograph Suigtcal Pathology of the Peritoneum (1935), 
to his authoritative synopsis on peritonitis in Christopher’s Text- 
book of Surgery (1939), to Livingston's A Clinical Study of the Ab- 
dominal Cavity and Pentoneum (1932), and to Cope's The Eaily 
Diagnosis of the Acute Abdomen (1935). The well-^vTitten, vivid and 
valuable contributions of Cokkinis have been a source of constant 
inspiration to me. 

I propose to deal first wth that type of acute peritonitis which is 
due to infection of the peritoneal cavity with pyogenic organisms. 

Aseptic peiitoiiitis, a condition which has received special emphasis 
from Hertzler, results from some irritation other than that of bac- 
terial origin. It may be caused by the introduction into the peritoneal 
cavity of certain fluids or chemical preparations for therapeutic pur- 
poses. or it may result from blood, bile, gastric juice, urine or pan- 
creatic juice being free to escape into the peritoneal cavity; but here, 
although the peritoneal exudate is in the first instance non-infective, 
sooner or later bacterial invasion occurs and the peritonitis becomes 
frankly infecth-e in character. 

Acute peritonitis may be diffuse, diffusing or localised, and from 
an setiological point of view it may be conveniently divided into 
primary, secondary and post-opeiative. 

llTien the peritonitis occurs for no apparent reason and when 
there is no discernible initiating lesion within the abdominal cai’ity, 
it is termed primary'; it must be remembered, hmvevcr, that even 
in such cases the peritonitis is, in fact, secondary in nature, as the 
infecting organisms, svhich are usually streptococci or pneumococci, 
are brought to the peritoneum from some distant focus by the blood 
stream or possibly via the lymphatic channels, or via the genital 
tract in females. 
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Secondary peritonitis, which is the terminal event in most acute 
abdominal emergencies and also in many of the more chronic lesions, 
may complicate almost any abdominal condition, tvhether it be 
traumatic, infective, ulcerative, obstructive or neoplastic. 

Post-operative peritonitis is a relatively common sequel of abdom- 
inal operations and more particularly of resections of the stomach or 
large gut. 

^ETIOLOGY 

The causes may be grouped as follows: 

1. Acute Infections. The best examples are appendicitis, chole- 
cystitis, diverticulitis, pancreatitis, salpingitis and uterine and pelvic 
sepsis. Appendicular peritonitis is the commonest variety of peri- 
toneal infection and accounts for about 40 per cent of the total num- 
ber of deaths from peritonitis. It is distressing to consider that the 
greatest incidence occurs in patients from 20 to 30 years of age. 

2. Acute Perforations. These may involve the stomach, duodenum, 
small intestine, colon or gall-bladder. Acute perforated peptic ulcers 
are responsible for about 20 per cent of the deaths. In this group 
are also included perforated stercoral and typhoid ulcers, perforated 
diverticulitis, perforation of a malignant growth of the stomach or 
colon, and perforation of the intestine in cases of acute ulcerative 
colitis, tuberculous enteritis and so forth. 

3. Injuries of any Hollow Viscus. These may be produced by sub- 
cutaneous trauma or penetrating wounds, e.g., rupture of the je- 
junum or laceration of the colon. 

4. Rupture of a Solid Organ, e.g.. Liver, Spleen, etc. Here acute 
infective peritonitis ensues w’hen the resulting intra-peritoneal haem- 
atoma becomes infected 'with pyogenic organisms. 

5. Operative Accidents and Faulty Technique in the Conduct of 
Abdominal Operations. Pflaum (Am. J. Clin. Path., 5:131, 1935), 
in a report based on 1,000 cases of peritonitis which were fovmd in 
14,263 autopsies, slates that there were 221 cases (22.1 per cent) of 
post-operative peritonitis. This does not include cases in which op- 
eration was performed when peritonitis rvas already present, e.g., 
perforated appendicitis or ruptured peptic ulcer. Resection for car- 
cinoma of the stomach or colon rras responsible for most of the post- 
operative deaths. Among the operative accidents are included ten 
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cases of acute peritonitis which dev'eloped after paracentesis for 
ascites. 

6. Ascending Infections of the Female Genital Tract, e.g.. Gono- 
coccal, Streptococcal (especially Puerperal Sepsis) and Pneumo- 
coccal Infections. 

7. Simple Obstructive Lesions of the Intestines and Torsion and 
Strangulation of Solid or Hollow Viscera. These are simple obstruc- 
tion, torsion of the pedicle of an ovarian cyst, internal strangulation, 
Richter's hernia, and intussusception. 

8. Blood-Borne Infections. These may be encountered in certain 
cases of streptococcal and pneumococcal peritonitis. 

9. Contamination of the Peritoneal Cavity with Certain Fluids. 
These are the pancreatic juice, bile and urine. 

10. Other Possible Causes. These include umbilical sepsis in new- 
born infants and spread of infection from the thorax via the lym- 
phatic cliannels, e.g., empyema. 

BACTERIOLOGY 

As might be expected, the micro-organisms which normally in- 
habit the intestinal canal play an important role in the production 
of peritonitis. In the healthy individual these micro-organisms are to 
all intents and purposes non-pathogenic, but in the presence of 
perforation of a hollow viscus or of inflammation or strangulation 
of a pan of the intestinal tract they become transformed in charac- 
ter and take on a greatly increased virulence. The bacteria most 
often responsible arc: 

(!) Bacillus coU; (2) stieptococcus; (3) staphylococcus; (4) pneu- 
mococcus; (5) gonococcus; (6) Bacillus [fyocyaneus; (7) Bacillus pio- 
leus; and (8) Bacillus welchii and other anaerobes. The infection is 
often mixed. 

B. coli is the commonest causal organism in peritonitis of appen- 
dicular or intestinal origin, and it also appears in luxuriant growth 
in the peritoneal exudate in the later stages of peritonitis from other 
causes. The exudate is pvirulent, abundant and flaky, and often— al- 
though by no means ahvays— has a strongly offensive facal odour. 
When the infection is a pure one it produces a relatively benign type 
of peritonitis. In the majority of cases, however, the infection is 
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mixed. The B. coli has an inherent propensity for rapidly out-grow- 
ing and completely ovenv’helming other bacteria, notably strepto- 
cocci, in the peritoneal exudate. 

The streptococcus is the cause of the most lethal and virulent varie- 
ties of ^videspread peritonitis. It accounts for about half of the cases 
of so-called primary peritonitis. It is found, sometimes in pure cul- 
ture, in post-operative and puerperal infections of the peritoneum. 
It is also the causative organism in the grave types of peritonitis 
complicating appendicitis, cholecy'stitis, diverticulitis and other ab- 
dominal infections, and also in the more serious infections which 
follow’ penetrating wounds of the abdominal viscera. The exudate 
in streptococcal peritonitis is thin and watery, is sometimes tinged 
w’ith blood or is very slightly purulent, contains, as a rule, no flakes 
of fibrin, and is odourless. 

The pneumococcus accounts for the remaining 50 per cent of 
primary cases. It is sometimes encountered in peritonitis of appen- 
dicular, puerperal or pelvic infection, and also in the comparatively 
rare cases of peritonitis w’hich complicate suppurative lesions in the 
chest, e.g., pneumonia. Pneumococcal peritonitis is described on page 
936. 

The gonococcus usually causes a local pelvic peritonitis, but on 
rare occasions it may be responsible for a diffuse infection of the 
entire peritoneal cavity. Gonococcal peritonitis occurs principally, in 
fact almost invariably, as a complication of gonorrhcra, being due to 
a direct spread of the infection along the fallopian tubes and then 
through the abdominal ostium, or to the rupture of a tubo-ovarian 
abscess. In a few cases gonococcal peritonitis may result from infec- 
tion of the seminal vesicles, and there are instances recorded in the 
literature w’here the infection was ha^matogenous. The plastic exu- 
date in this type of peritonitis is at first opalescent and odourless; 
later it becomes yellow’ish and creamy in consistency. WTien resolu- 
tion occurs, dense adhesions form which bind the pelvic viscera into 
a matted mass. 

The anarobic bacilli, and notably B. welcliii, are commonly found 
in the peritoneal exudate in cases of rupture or of perforation of the 
intestine, in internal strangulation, and in late simple obstructions: 
but these bacilli are soon swamped by pyogenic organisms, and more 
especially by B. cod. 
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PATHOLOGY 

The patholo^cal changes whidi occur vary considerably accord- 
ing to: (1) the source of the infection; (2) the severity of the infec- 
tion; (3) the age, general condition and resistance of the patient; (4) 
the promptness and efficacy of the method of medical or surgical 
treatment adopted. 

The onset of acute peritonitis may be sudden, as in acute perfora- 
tion or rupture of the intestine, or again it may be gradual, as in the 
case of inflammatory lesions such as non-perforative appendicitis, 
cholecystitis or salpingitis. Aaite diffuse peritonitis is usually infec- 
tive from the start, as has been previously stated, but when provoked 
by chemical irritation, it may remain non-infective for a period of 
many hours. 

Bile peritonitis, due to the transudation of bile through the gall- 
bladder, is an interesting pathological study, and iv’as first described 
by Clairmont and von Haberer in 1911. Leriche {Presse med., 31:252, 
1923) described in detail a case in which at laparotomy bile was 
found to be oozing from a distended but intact gall-bladder. He per- 
formed cholecystectomy and drained the abdominal cavity. The 
patient made a good recovery. 

Up to date a number of cases similar to those described by Clair- 
mont and Leriche have been recordM in the literature, and the sub- 
ject has received special attention from Harkins, Hannon and Hud- 
son {Arch. Surg., 33:576, 1936); Doidge and Warner {Surg., 4:405, 
1938); Wangensteen {Ann. Surg., 84:69, 1926); and Marinelli {Poli- 
clm., 32:249, 1925). 

When pathogenic bacteria arc free to multiply in the peritoneal 
cavity the morbid changes tvhich occur are characteristic. The per- 
itoneum becomes hypenemic and oedematous, and fluid is poured 
out, at first serous and clear, then turbid, and finally frankly purulent. 
The exuded fluid may or may not contain fibrin, and it is this fibrin 
which helps to localise an infected area by causing coils of intestine, 
omentum, etc., to become stuck together, thereby walling off the con- 
taminated part from the rest of the peritoneal cavity. Free gas in 
large quantities often acaimulates in the abdominal cavity in cases 
of perforation of the stomach or intestine. Small quantities of gas 
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may sometimes be manufactured by gas-forming organisms in certain 
localised intra-abdominal abscesses. 

Cokkinis writes: 

The exudate of peritonitis, although it helps by attacking bacteria and their 
toxins unfortunately becomes distributed oter the peritoneal cavity, and so 
tends to disseminate the infection, unless localisation has already occurred. 
Infection can also be spread directly along the serous membrane, or by the 
peritoneal and extra-peritoneal lymphatics. 

In the event of survival, resolution of the infection occurs by absorption of 
the exudate. Fibrin may also be absorbed, after phagocytic digestion, or it may 
be organised into /ihroiij adhesions. The worst type of adhesions are formed 
when parts of the peritoneal membrane hate been completely destroyed by the 
inflammatory process, the granulation tissue which develops in the stage of 
repair giving rise to dense fibrous tissue. Intestinal obstruction may be pro 
duced by both fibrinous and fibrous adhesions, but while the first variety 
causes obstruction in a few days, the second may do so after an interval of 
years. 

Not infrequently resolution is imperfect, and a localised infiammatory mass 
or tumour results. This consists of the inflamed viscus, perhaps with one or 
more coils of intestine, and portions of swollen omentum and mesentery, 
matted together by adhesions, which more or less entirely isolate the mass from 
the general peritoneal cavity. Such a mass may resolve completely, but it may 
also pass on to the formation of a localised abscess. 

Occasionally, this failure of resolution in diffuse peritonitis is a widespread 
phenomenon. Mumerous pockets of pus are left, partly shut off by glued coils 
of intestine or by adhesions, while the peritoneum itself and parts of the intes- 
tine remain cedematous, congested, and friable. This condition may continue 
for weeks, and constitutes what some writers describe as "chronic septic pen- 
tonitis". . . In these cases, a fatal result from clironic toxamia, or from paralytic 
or adhesive ileus, is almost inevitable. 

In cases of diffuse peritonitis important changes also ocair in the extra- 
peritoneal tissues. The vessels become engoiged, the lymphatics are inflamed, 
and cedema of the areolar tissue is produced by an extravasation of serous fluid 
into It. The most fatal cases of peritonitis (usually streptococcal) may show 
little evidence of peritoneal reaction or effusion; instead, the outstanding 
morbid change appears to be an intense and rapidly spreading lymphangitis 
of the exira-periioneal lymphatics, not unlike erysipelas of the skin Ijulminat- 
tng peritonitis). In such cases the naked-eye findings at operation or post- 
mortem may be negligible. 

Paralytic Ileus. Except in these fulminating cases, the most common com- 
plication of diffuse peritonitis is paralytic ileus. The great length and complete 
peritoneal covering of the small intestine exposes it in a marked degree to the 
inflammatory changes which affect all extra-peritoneal tissues. The intestinal 
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wall becomes congested and cedematous, and neuro-muscular mechanism re- 
sponsible for peristalsis may, in consequence, be thrown out of action. More- 
o\er, particularly in the early stages of peritonitis, the extrinsic sympathetic 
nerses of the intestine are likely to be irritated by congestion or cedema of the 
mesentery in which they run, and imestinat inhibition may also result from 
this cause, 

“Peritonitic” ileus is thus produced by a combination of local action on the 
intestine and irritation of the inhibitory sympathetic ner\es; there can be no 
doubt that it plays the major pan in the morbidity of many cases of diffuse 
peritonitis, and is a contributory cause of d»th in all except the most fulmi- 
nating ones.* 


TOXAEMIA OF PERITONITIS 

Maybury and Williams (Choyce’s System of Surgery, 2:466, 1932) 
believe that the lethal results of peritonitic ileus depend upon the 
absorption of B. xnelchn toxin from the stagnant contents of the 
distended intestine. There is no doubt that there is a marked in- 
crease in B. toekhn and other anaerobic bacilli in cases of obstruction 
of the intestine and that there is also a resemblance between the 
clinical manifestations of the last stage of peritonitis and that of 
severe ana;robic infection. 

Williams {Brit. J. Surg., 14:295, 1926), as the result of his re- 
searches, attached the greatest importance to B. welchti toxcemia in 
intestinal obstruction and strongly advocated the use of anti-welchii 
serum in these cases. There has been a tendency of late to belittle the 
benefits which accrue from the use of this serum in combating severe 
intestinal toxasmia. Nevertheless, I feel sure that it has a definite 
place in the management of such cases. Holt {Lancet, 1:724, 1934), 
as the result of his investigations, maintains that the toxic symptoms 
of peritonitis and obstruction are caused by the absorption of toxic 
proteoses and of amino-acids from the obstructed and devitalised in- 
testine. 

It is perhaps true to state that whatever the source of intestinal 
toxremia— and some maintain that it is probably non-bacterial in 
origin— there can be little doubt that the immediate cause of death 
in many instances of diffuse peritonitis is a bacterial toxxmia, the 
toxins being absorbed from the peritoneal cavity. The intensity of 

1 Cokkinis. Postgraduate Surgery, Medial Fubiiations. Ltd ■ London, \oI. I, p. 1108, 1936 
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the toxaemia varies tvith the virulence of the organisms, the resistance 
of the patient and the success or failure of attempts at localisation. 

THE CLINICAL PICTURE 

In a fully established case of acute diffuse peritonitis the clinical 
manifestations are obvious and the condition, as it were, declares 
itself. But the onset and course will v-arj’ with individual cases and 
at different times in the same case. 

The onset is sudden in cases of perforation, and this is followed by 
a distinctive intermediate latent inteival which in turn gives place 
to the classical signs and symptoms of diffuse peritonitis. The onset 
is more gradual or insidious in non-pcrforative lesions and in certain 
post-operative oases. The clinical manifestations of the lesion re- 
sponsible for the condition gradually merge into those of the first 
stage of peritonitis. 

In the majority of cases an attack of acute peritonitis is clearly 
secondary and the condition responsible for it is obvious, e.g., pene- 
trating wound, recent operation, puerperal sepsis, etc., or readily 
diagnosed on physical examination, e.g., appendicitis, salpingitis, 
gastric ulcer, etc. In others, there are no signs and symptoms of the 
causative lesion, this being found at exploratory’ operation or at post- 
mortem examination. Finally, in a few cases no obvious local cause 
can be found. There are the cases of so-called primar)’ peritonitis of 
which streptococcal peritonitis is a classical example. 

The course is variable. Some patients die AS'ilhin twenty-four to 
fortv-eight hours from an o\envhelming pyogenic toxa:raia or septi- 
caemia, while in some of the fulminating cases death may take place 
within a fen’ hours of the onset of the disease. 

At operation or autopsy little may be found except a quantity of 
clear or blood-stained peritoneal exudate or a spreading cedema of 
the retroperitoneal tissues. In the average untreated case death oc- 
curs between the third and seventh days, from toxaemia and paralytic 
distension of the intestines. 

There is a large group of cases in which after a short stage of 
diffuse peritonitis the inflammatory' process becomes localised either 
to the region, of the causative lesion or to one of the dependent sub- 
phrenic compartments of the peritoneal cavity. The localised infec- 
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non may either resolve completely or may terminate in a residua} 
abscess ivhich ivill require drainage at the opportune moment. 

ANALYSIS OF EARLY SYMPTOMS AND SIGNS 

The early symptoms do no more than suggest a diagnosis; the early 
signs confirm it. The importance of early diagnosis in cases of acute 
diffuse peritonitis cannot be over-stressed, as successful treatment 
depends so much upon the time factor. 

Of all symptoms, pain is the most important and constant. It may, 
as I have said, be sudden or gradual in onset. It varies considerably 
in intensity. It may be, and often is. severe and unremitting, but at 
times it may be no more than a dull ache. In post-operative peri- 
tonitis, for instance, rvhen the diagnosis is always difficult, pain may 
be so mild as to amount to nothing more than discomfort. In some 
cases, and more especially in feeble patients, pain may be entirely 
absent. Pain may be referred to the umbilicus or to that portion of 
the abdomen from ^v'hich the infection originated, or it may be 
diffuse. It is, as a rule, most intense in that pan of the abdominal 
UTill which lies immediately over the spreading edge of the peri* 
toneal inflammation. When the peritoneal infection subsides or 
localises, pain diminishes in set’erity and becomes limited to one 
area of the abdomen. 

After operation in cases of peritonitis the gradual subsidence of 
pain is of good prognostic import; on the other hand, a continuance 
of pain, and particularly when this shows no response to sedative 
drugs, is an indication that the inflammatory process is not resolving 
satisfactorily. Collapse, which is so often seen after a viscus perforates, 
is due in the initial stages to peritoneal shock, while in the late phase 
it is caused by toxxmia. Vomiting may be slight at the start, but as 
the peritonitis advances it becomes persistent. At first only the 
stomach contents are voided, later the fluid which is brought up is 
bile-stained and brownish, while finally, when obstruction is com- 
plete, it becomes feculent. Vomiting may be absent or infrequent if 
fluids by mouth are withheld. In the early stage of peritonitis vomit- 
ing is reflex in origin, later it is probably toxic, but in the final stages 
it is due to paralytic ileus. 

The temperature is often sub*normal or normal in cases in ivhich 
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the onset is sudden, e.g., perforated duodenal ulcer, but it tends to 
rise gradually as true peritonitis superv'cnes. It often falls rapidly in 
the terminal stage. It may rise when the causative lesion is inflam* 
matory in character, e.g., acute cholecystitis. In the fulminating cases 
the temperature may remain sub-normal throughout. A rising pulse- 
rate and a falling temperature are of the gravest significance; on the 
other hand, a gradually rising temperature and slowly falling pulse- 
rate suggest' that localisation of the infection is taking place. The 
pulse remains normal for a few hours and is often weak from initial 
collapse. As the disease process advances, it steadily rises and be- 
comes fuller and bounding, later on becoming weaker and more 
rapid. It is important therefore to take half-hourly records of the 
pulse-rate, as this will often indicate the true course of the disease. 

The respirations from the start are quick, shallow, and thoracic in 
character, due to the immobility of the diaphragm. The tongue is 
furred but moist early in the disease, later becoming coaled and dr)’. 
The bowels are usually constipated, although in some cases of pelvic 
peritonitis there may be diarrhoea. 

The signs of early peritonitis are: 

On inspection there is an absence or marked diminution of ab- 
dominal respiratory movements. The position of the patient in bed 
is often characteristic. He lies very still with the legs drawn up in an 
effort to relieve tension on the abdominal muscles. It will be noted 
that in the early cases there is marked retraction of the lower half of 
the abdomen. 

On palpation tenderness and rigidity will be elicited. Tenderness 
is a constant but not such a reliable sign as rigidity. The tenderness 
is at first situated over the causative focus, but spreads with the dif- 
fusion of the peritoneal inflammation, w'hich rapidly becomes gen- 
eralised and extreme in degree. 

There are two other signs rvhich are constantly present: Rebound 
tenderness, i.e., pain caused by sudden release of pressure of the 
examining hand; and pain experienced over the affected region by 
pressure on an uninvolved portion of the peritoneum. Of all signs 
rigidity of the abdominal muscles is the most reliable and important. 

It may be localised, as in some early cases where the peritoneal in- 
flammation has involved only a limited area, or it may be generalised 
when the diffusion is extensive. The muscles are board-like in their 
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rigidity, but there are degrees in rigidity which can be distinguished 
by the hand o£ the expert. For instance, in thin and wasted patients 
it tends to be less marked, while in the aged and in those who have 
been over-drugged with opiates it may be slight or even absent. 

On auscultation intestinal sounds are diminished from the outset. 
These may be absent over the area of greatest mischief, and in a well- 
established case of peritonitis with ileus there is often a sinister still- 
ness. In mechanical obstruction there are, by contrast, loud splashing 
explosive sounds, peristaltic rushes, and tinkling bell-like sounds 
which are more pronounced over the actual site of the blockage. In 
all acute abdominal emergencies, therefore, the greatest importance 
is attached to an examination of the abdomen with a stethoscope. 

On percussion the abdomen is every^vhere resonant and tym- 
panitic owing to the fact that the intestines are filled with gas. In 
certain instances, for example, following the rupture of a perforated 
peptic ulcer, liver dulness may be made out ■when the exudate is 
profuse, but this examination occasions a great deal of distress and 
pain. 

THE PICTURE OF THE LAST FEW HOURS 

A late stage is reached when the peritonitis has progressed for 
tweh'e to forty-eight hours or more, ivhen the intestines have become 
paralysed and intensely inflamed and blotvn out with gas, and when 
the patient shows signs of toxemia and ileus. It is the stage of despair 
and of lost hope. The clinical picture has already been portrayed in 
describing the final phase of an untreated perforated peptic ulcer 
(page 377), but a brief resume of the salient features is here given in 
order to complete the story. 

The pain now changes in character and becomes continuous and 
exhausting to a degree. Vomiting is no longer forcible, but is of the 
regurgitant type, profuse and effortless. The vomited material is 
dark, fxculent or of a sickly sweet odour. The pulse, ^vh^ch is full, 
bounding and rapid, becomes quicker and 'Weaker. The temperature 
may be raised, but more frequently falk precipitously. Constipation 
is absolute; no flatus or faeces are passed. The face— the Hippocratic 
facies— tells at a glance that the end is near; the eyes are hollow, in- 
quisitive and bright, the face mask-like, pale, pinched and blotchy; 
the brow and head are cot'ered ivdth cold perspiration; the lips are 
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blue, indicating circulatory failure; and the tongue is brown, dry and 
fissured. The whole body is icy cold and clammy, and the abdomen is 
distended, tympanitic, tender and rigid. On auscultation nothing 
can be heard except perhaps the transmitted feeble quickened heart 
beats. It is said that the mind remains remarkably clear to the end; 
this may be true in a number of cases, but in the majority it is mud- 
dled and clouded by the numerous drugs srhich are often so re- 
peatedly injected in a vain attempt to allay restlessness or to 
stimulate the inert intestines to freshened activity. When renal and 
circulatory failure are evident, the battle for life is over. 


DIFFERENTIAL DIAGNOSIS 

The cardinal clinical manifestations of aaite peritonitis are con- 
tinuous abdominal pain, vomiting, a rising pulse-rate, rigidity of the 
abdominal muscles, spreading tenderness, diminution or loss of in- 
testinal sounds on auscultation, and increasing distension. Some of 
these signs and symptoms are present in other abdominal diseases. In 
the early stages, acute peritonitis may be confused with the follow*- 
ing; 

I, Certain Thoracic Diseases. These are especially pleurisy and 
pneumonia. In these conditions pain may be referred along the in- 
tercostal nerves in the abdominal wall. The pain is influenced by 
respiratory movements and there is an alteration in the respiration- 
pulse ratio. As a rule, there is little or no abdominal rigidity, at least 
no true rigidity. Cope has shown that firm, deep pressure does not 
increase the pain as it does in peritonitis. There may be definite signs 
in the chest, but it is well to remember, as previously stated, that 
peritonitis and pulmonary disease may co-exist. If the pulmonary 
disease is unilateral, the referred pain is strictly limited to one side 
of the abdomen. Pericarditis and coronary thrombosis may suggest 
a diagnosis of perforated peptic ulcer or of fulminating acute 
cholecystitis, as both of these cardiac conditions may be associated 
irith severe epigastric pain and involuntary muscular guarding. But 
these lesions are not the cause of true rigidity. They can be excluded 
by paying special attention to the history of the case, the mode of 
onset, and the cardiac symptoms, together ivith a routine examina- 
tion of the chest. 
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2. The Colics (see pages 869, 903). 

3. Intestinal Obstruction. In the early stages the differentiation is 
easy, as in intestinal obstruction there is colicky pain, and on exami- 
nation little if any tenderness and rigidity on pressure. With the aid 
of the stethoscope, bon^el noises will be heard in obstruction but not 
in peritonitis. Intestinal obstruction may, of course, lead to peri- 
tonitis, but ivhen this stage is reached the picture is unmistakably 
that of peritonitis. 

4. Intra-Peritoneal Hsemorrhagc. If the bleeding is caused by some 
external violence, such as a kick in the abdomen, the diagnosis may 
be very difficult. There may, for Instance, be rigidity and tenderness 
of the muscles owing to bruising and laceration: reflex vomiting may 
occur, and the pulse-rate may gradually rise. After a while, however, 
the clinical picture becomes that of intra-peritoneal haemorrhage. 

5. Renal Disease. Acute pyelitis and acute pyelonephritis may 
cause severe pain with localised rigidity and tenderness. These dis- 
eases, hotvever, are associated with hyperpyrexia, rigors, and pus and 
organisms in the urine. A diagnosis of acute abdomen is never com- 
plete apart from an examination of the urine. In uremia the intes- 
tines may slowly distend and fail to act. but the absence of abdominal 
rigidity and tenderness is proved conclusively. 

6. Spinal Cord and Column. Tabes dorsalis and spinal caries with 
psoas abscess are two conditions which may at times prove mislead- 
ing. 

7. Torsion of a Solid Organ. These may consist of ovarian cyst, sub- 
serous fibroid, etc. 

8. Diabetes Mellitus with Hyperglycsemia. Here there may be ab- 

dominal pain, accompanied by tenderness and rigidity, but the 
symptoms disappear the blood sugar again approadies the 

normal. 

It is easier to diagnose the presence than the cause of peritonitis. 
In summing up it may be said that when a patient gives a recent 
history of acute abdominal pain, such diseases as appendicitis, rup- 
tured peptic ulcer, etc., should first be considered. In old patients, 
perforated diverticulitis and leaking cancer of the colon should not 
be forgotten, while in women with pelvic peritonitis, infection of the 
fallopian tubes and ovaries should be home in mind. In female chil- 
dren the possibility of pneumococcal peritonitis should not be over- 
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looked, more especially when the abdomen is tumid rather than 
rigid. 

TREATMENT 

Prophylactic. It is often possible to prevent the onset of acute 
peritonitis. If, for instance, every acutely inflamed appendix or gall- 
bladder could be excised at the commencement of the attack, every 
botvel obstruction could be relieved at once, every operation upon 
the stomach or intestines could be carried out without spillage or 
leakage, and every perforation of a gastric, duodenal or jejunal ulcer 
could receive timely treatment, diffuse peritonitis would become a 
very rare disease. Again, as peritonitis may be caused by ascending 
infection of the genital tract— gonococcal or pneumococcal, the ap- 
propriate treatment of the vaginal infection will frequently prevent 
the extension of the infection to the peritoneum. 

Curative. This is not necessarily synonymous with immediate op- 
eration. Although it is generally agreed that immediate operation 
should be performed on most cases in which acme diffuse peritonitis 
has been diagnosed and in which a local cause is knotvn to be present 
or IS suspected, there are nevertheless a few cases in tvhich it is wisei 
to adopt palliative measures, at least for the time being. 

Delayed treatment may, for example, be advisable: 

1. In certain cases of acme appendicitis when the infection is 
definitely localised (page 891). 

2. In gonococcal peritonitis (page 939). 

3. In certain cases of pelvic peritonitis (page 939). 

4. In primary peritonitis of children when any local cause can be 
excluded (page 93G). 

T). In moribund patients (page 935). 

With the exceptions here cited, immediate operation is advised. 
But “immediate” should not be translated too liieially. In many 
cases an hour or two may be profitably spent in planning so that the 
operation may be conducted under the best conditions possible, in 
repairing fluid loss by the intravenous injection of saline-glucose 
solution, and in relieving distension by aspiration of the gastric con- 
tents. 

Operative measures include: 

1. Removing or shutting off the source of the infection. 
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2. Cleansing the peritoneum when this is necessary. 

3. Drainage o£ the infecting focus or of the peritoneum (if neces- 
sary). 

The post-operative treatment is mainly directed toward: 

1. Dealing with the paralytic ileus. 

2. Antagonising the bacteria and their toxins. 

OPERATION 

The operation should if possible be performed under spinal 
an^thesia. The advantages are: 

1. That it tends to diminish paralytic ileus as it abolishes the in- 
hibitory action of the irritated sympathetic nerves on the intestine. 

2. That it ensures good relaxation of tlie abdominal muscles, 
thereby facilitating the search for and removal of the source of the 
infection. 

Intravenous saline solutions or vasomotor stimulants such as 
adrenalin should be given if there is a marked fall of blood pressure 
during spinal anesthesia. Spinal anxsthesia is contra-indicated in 
patients with low blood pressure, in those in whom the circulation is 
failing, in those in u’hom there is a condition of shock or collapse, 
and in children. In sucli cases operation is conducted under local 
amesthesia, supplemented if necessary by gas and oxygen. Both 
chloroform and ether tend to increase the likelihood of paralytic 
ileus and are recognised as dangerous anjesihetics in the presence of 
a severe toxaemia, and it is for these reasons that they are not em- 
ployed in cases of peritonitis. 

The i}}dsio7i should be carefully planned anil should be made so 
as to give ready access to the causative lesion. When the cause is 
knoiv-n or suspected to be in the upper abdomen, e.g., perforated 
peptic ulcer, the median vertical epigastric or right paramedian in- 
cision is chosen; when in the lower abdomen, a right paramedian 
incision is selected. If, for one reason or another, there are good 
grounds for suspecting the appendix to be the causative factor, 
McBurney’s incision will suffice. In cases where there is doubt, a 
paramedian para-umbilical incision, one-third above and two-thirds 
below the umbilicus, is the best as it may be readily extended upward 
or dosvnward according to the circumstances of the case. 
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Transverse incisions, transrectus muscle-split incisions and Battle’s 
incision are best avoided ^vhen exploratory laparotomy is indicated 
in cases of diffuse peritonitis. 

Throughout the operation the edges of the tvound should be pro- 
tected with sheets of cellophane gauze, and peritoneal exudate 
should be removed by suction. Both during the search for and treat- 
ment of the causative lesion the surgeon should exercise the most 
meticulous care and gentleness. He must handle the intestines dain- 
tily and as little as possible. Flakes of fibrin which may be deposited 
upon the intestines should not be detached, nor should evisceration 
be permitted at any time during the progress of the operation. 

The surgeon should do no more than is absolutely necessary and 
he must do it gently and quickly. Nothing should be attempted ex- 
cept what is strictly essential to the patient's immediate recover^’. All 
non-urgent operative procedures should be left over until some 
future date. 

The actual procedure naturally depends upon the cause of the 
peritonitis. Thus, a perforation of the stomach, duodenum or in- 
testine, tvhether pathological or traumatic, must be closed, a per- 
forated appendix wliich has given rise to a diffuse peritonitis 
demands excision, gangrenous intestine must be resected or exteri- 
orised, an acutely inflamed gall-bladder must be drained or removed, 
and so forth. An abscess rupturing into the peritoneal cavity must 
be drained by a separate incision, and an infective focus which can 
neither be remo\ed nor closed, as for example acute haemorrhagic 
pancreatitis, is best connected to the exterior by a drainage tube. 
Purulent peritoneal exudate should in all instances be evacuated, as 
It is toxic, it hinders the intestines from recovering their normal con- 
dition, and it may act as a culture medium for micro-organisms and 
thus favour re-infection of the peritoneum. Localised collections of 
pus should be mopped up cautiously with soft gauze swabs and any 
foreign bodies, such as fragments of food, faecaliths, gall-stones, etc., 
which may be lying free in the peritoneal cavity, should be removed. 
Irrigation of the peritoneal cavity for cleansing purposes is never 
justified, even in the presence of gross fzecal contamination. 

Great pains should be taken to avoid any injury to the delicate 
and inflamed endothelium of the parietal peritoneum or of the in- 
testine. Such trauma may be caused by packing off the intestines 
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roughly, by stripping a^vay Hakes of adherent lymph, or by iriping 
purulent material off the surface of the gut irith dry gauze strabs. 

The peritoneum has great absorptit'e and recuperative potvers, 
and in many cases after the initial cause has been removed or dealt 
with it may be trusted to look after itself in a highly efficient manner. 

With regard to tlie vexed question of drainage in cases of peri- 
tonitis, it may be briefly stated thatr 

1. Drainage Should be Provided: 

(rt) ^Vhen a localised abscess, e.g., appendix abscess, increases in 
size or fails to resolve. 

(b) When a necrotic viscus, e.g., gangrenous gall-bladder, cannot 
be removed. 

(c) W^hen, following suture of a perforation, the closure does not 
appear to be safe and sound, e g., suture of a perforated gastric ulcer 
situated near the cardia, suture of a leaking carcinoma of the colon, 
etc. 

(d) When, following the removal of an inflamed viscus, such as a 
gangrenous appendix or gall-bladder, a friable, semi-necrotic bed is 
left behind, or when, after such an operation, there is a persistent 
oozing of blood from the structures around tvhich proves difficult to 
control. 

(el In cases of perforated diverticulitis. 

(/) After insecure and doubtful suturing of intestine and other 
hollow viscera, e.g., intra-pentoneal rupture of the urinary bladder. 

(g) In cases of perforated peptic ulcer when frank peritonitis is 
present, i.e., usually twelve hours after the onset of the perforation. 

(/i) In cases of general peritonitis due to perforated appendix 
Giving to the copious and purulent character of the exudate. 

2, Drainage Is ITimecessarj and Possiblj Harmful: 

(fl) In cases of primary streptococcal and pneumococcal peritonitis 
of children. Later, if loculated abscesses form, they should be incised 
and drained. 

(b) In all those cases where the infecting focus has been excluded 
ivith certainty and there is no likelihood of the development of other 
infective foci, e.g., suture of a perforated peptic ulcer within the first 
twelve hours of the onset of perforation. 

(c) In cases of gonococcal peritonitis. 

The drainage tube should be removed: 
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1. Within twenty-four hours when the tube is introduced with the 
object of draining the general peritoneal cavity, e.g., supra-pubic 
drainage in cases of general peritonitis. 

2. 'Within three to five days when the tube is inserted for the pur- 
pose of draining an actual or potential focus of infection, e.g., ap- 
pendix abscess. 


POST-OPERATIVE MANAGEMENT 

The aims of post-operative treatment are: 

1. To maintain nutrition and a satisfactory chemical balance. 

2. To prevent the onset of paralytic ileus and to treat it when it is 
present. 

3. To treat the peritonitic toxaemia. 

The treatment during the first forly-eight hours is the same for 
most cases: 

1. Morphia, gr. Yq. is injected every six to eight Iioins to secure 
mental and physical rest. 

2. Heat is applied to the whole abdomen by means of a radiant 
heat cradle, electrically heated pads, hot compresses, etc. 

3. No fluids are given by moutli or introduced into the rectum. 
The abolition of intestinal movements ensures rest to the inflamed 
peritoneum and tends to diminish the spread of infection. 

4 Fluids, sugar, salt, alcohol, etc., are given by the intravenous 
route. In patients with general peritonitis the cliemical balance is 
nearly always seriously deranged and dehydration and depletion of 
the sugar and salt reserve are common. It is most important that 
these deficiencies should be corrected ^rithout delay. Frequent 
chemical and other examinations of the blood are therefore required. 
A saline-glucose solution should be run into a vein by the slow dnp 
method, but it is well to remember that there is a real danger of 
administering excessive amounts of salts, as Maddock and Coller 
(7 Am. M. Ass., 108:1, 1937) have emphasised. Sterling Mueller 
(Surg. Clin. N. Am., 19:401, 1939) has found the infusion of 5 per 
cent or 10 per cent alcohol in saline or glucose-saline solution to be 
of particular help in cases of ser'ere peritonitis, especially when 
accompanied by paralytic ileus. He advises the addition of vitamin 
B, and cevitamic acid to the infusion when no fluid is being taken 
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orally for a period, as he believes that the body requirement of water- 
soluble vitamin is increased when intensive therapy is being pushed. 
Mueller also advises that absolute alcohol be added to the solution, 
tvhich should be shaken up to prevent layering, and a 5 per cent 
concentration of the alcohol in about 2,000 cc. saline solution be 
produced. 

Mellanby estimated that a normal individual could oxidise per 
hour 10 cc. of alcohol if given orally. From this it -was inferred that 
100 or even 150 cc. was not an excessive amount of alcohol to give 
in tw’enty-four hours by the continuous drip method. In practice, 
however, not moie than 100 cc. iu each twenty-four-hour period is 
given. The 5 per cent or 10 per cent solution of alcohol has no par- 
ticular sclerosing effect upon the veins beyond that found with the 
usual intravenous solutions. When alcohol is given intravenously, 
no after-effects are observed— no acidosis, no headaches, and no 
vomiting or nausea such as may result when equivalent quantities 
are taken by mouth. In this tvay the sedative effect of alcohol may be 
used to advantage. No untoward symptoms were observed by Muel- 
ler in its use in a series of 2,000 infusions. 

5. Whole blood transfusions are given to all severe cases as a 
routine measure. The giving of blood to toxxmic patients has proved 
invaluable, 

6. Intestinal decompression is achieved by Wangensteen’s method 
{Tr. West. Stirg. Ass., I93i; West. J. Stog., 40-1, 1932; and Wangen- 
steen and Paine (J. Am. M. Ass., I0M537, 1933) or by means of the 
Miller-Abbott tube. Intestinal decompression by an indwelling duo- 
denal tube is more effective than enterostomy and has none of its 
risks. The Miller-Abbott tube acts like a charm once its bulbous end 
has successfully negotiated the pyloric canaL It may take a few hours 
to pass into the duodenum, but once it has done so it tvorks in a 
most efficient manner. 

7. Poirier’s position. As soon as the patient has recovered from 
the anesthetic he is propped up and gradually placed in the high 
Fowler position so as to encourage the toxic exudate to gravitate 
toivard and pool in the pelvic cavity. 

8. Specific treatment. At operation specimens of the peritoneal 
exudate should be taken and examined. IE the peritoneal exudate 
shows the presence of: 
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(а) B. welchii—3. concentrated solution of anti-gas gangrene anti- 
toxin should be injected intrawnously or intramuscularly. 

(б) Pneumococci— typed anti-pneumococcal serum should be 
given and full doses of sulphapyridine also prescribed. 

(c) Streptococci— anti-streptococcal serum is sometimes effective. 
Sulphanilamide therapy shotdd be given a trial. 

Smith {Am. ]. Surg., 19:272, 1933) claims good results tvith bac- 
teriophage. It is either administered by a catheter which is passed 
through the operative wound, or it is simply injected through the 
drainage tube. The usual dose is 30 to 60 cc. of autogenous or mixed 
anti-coli, anti-streptococci and anti-staphylococci bacteriophage. It 
is best to gi\ e a full dose at the completion of the operation and to 
repeat this daily for a few days. After the introduction of the bac- 
teriophage, the tube should be clamped for about six hours in order 
to encourage diffusion. 

Treatment After the First Forty-eight Hours. Morphia, gr. 
twice or thrice daily, duodenal drainage, heat to the abdomen and 
intravenous fluids are continued. A flatus tube is passed from time 
to time. Toward the close of the second day the abdomen is exam- 
ined with a stethoscope and if peristaltic sounds are heard 1 cc. of 
pituitrin is injected intra-muscularly and about 10 minutes after this 
a glycerine enema is given. If flatus is passed, the post-operative 
treatment rvill be conducted on the usual lines, i.e., no purgatives by 
mouth, 0.5 to 1 cc. of pituitrin every eight to twelve hours, and a 
daily enema until a normal evacuation has been obtained. 

If, ho^vever, follo^ving the initial injection of pituitrin and the 
administration of the first glycerine enema no flatus is passed, it be- 
comes imperative to ascertain without delay ^rhether the intestines 
are, in fact, capable of stimulation. If peristaltic sounds are clearly 
audible on auscultation it is probable that the following measures will 
at this stage prove successful: pituitrin 0.5 cc., eserine, gr. 1/64, and 
acetylcholine, 0.2 grm., are shaken up in a sjTinge and injected 
hourly for four doses; after the final injection an ox-bile, glycerine 
or molasses enema is administered very slowly, this being follotved 
half an hour later by a simple or turpentine enema. If flatus is 
passed, the "stimulant” treatment should at once be relaxed. If, 
however, all the above measures fail, no further attempt should be 
made to flog the inert intestines by repeated injections of the so- 
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called constrictor drugs and by copious enemata. We must, in fact, 
return to our original methods of rest mih the aid of morphia, of 
heat to the abdomen, and of fluids intravenously in order to preserve 
a normal ^vater balance. We can do little more than -svait and hope 
at this most critical stage, since the unremitting use of pituitrin and 
allied drugs does more to poison the patient than to induce the crip- 
pled gut to force its gaseous contents fonvard. Concentrated salt 
solution (10 to 20 per cent) more readily clogs up a valuable vein 
than kindles the contractile power of the intestine; spinal anaesthesia 
may abolish sympathetic activity, but it sends a flagging blood pres- 
sure careering downward to a level haidly compatible with life; 
while operation— the last resort of a desperate surgeon— adds yet an- 
other unnecessary torture to an already harassed and sinking patient 
without achieving anything worth while. If the cause of the peri- 
tonitis has been dealt with in a thoroughly efficient manner at the 
first operation, we cannot hope to improve matters by re-opening the 
belly, seeing that the patient is dying from paralytic ileus. It is futile 
to perform enterostomy or any type of short-circuiting operation 
when the intestines are paralysed beyond all hope of recovery. 



CHAPTER 2 

Special Types of Peritonitis 

PRIMARY STREPTOCOCCAL TYPE 

The term primary” is given to those cases of acute peritonitis in 
^v’hich no obvious intra-abdominal cause can be found. Primary 
streptococcal peritonitis is a rare but extremely fatal disease with a 
mortality of about 80 per cent. Barrington-Ward {The Abdominal 
Surgeiy of Children, 1937) states that in the last t^v’cnty years at the 
Hospital for Sick Children there were 21 cases of streptococcal peri- 
tonitis, 12 of ’ivhom were operated upon and all of ^vhom died, Bruce 
and Logie {Brit. M. J., 1:270, 1933) reported 8 cases, three of whom 
recovered after operation. Pollock {Arch. Surg., 33:714, 1936), in a 
review of 42 cases which were treated at Mount Sinai Hospital dur- 
ing a period of eleven years, recorded 9 recoveries, six of tvhich were 
treated surgically and three medically. 

Primary streptococcal peritonitis is especially a disease of infancy 
and childhood, but it may occur in adult life and involves the sexes 
equally. The origin of the peritonitis is most frequently an acute 
infection of the upper respiratory tract, e.g., acute pharyngitis. Many 
cases have been observed during epidemics of streptococcal tonsillitis 
(Capps and Miller; J. Am. M. Ass., 58:1848, 1912), and some cases 
have been seen in which the condition complicated erysipelas 
(Pflaum; J. Missouri M. Ass., 30:72, 1933), scarlet fever (Kogis and 
McCabe; Am. }. Af. Sc., 185:710. 1933). or nephritis (Lazarus; Am. 
J. Siirg., 34:70, 1932). In nearly every instance the peritonitis is a 
local manifestation of septicaemia and the infection reaches the peri- 
toneum by the blood stream. As might be expected, blood cidtures 
are frequently positive. Cokkinis (1936) remarks that it is a striking 
fact that while secondary peritonitis usually starts as a localised con- 
dition and becomes generalised, the primary variety begins as a dif- 
fuse inflammation and becomes localised (if the patient lives long 
enough). 
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Diagnosis. This is always a diiEcult problem. 

Tlie reason lies in an inability to obtain an accurate subjccm-e history, the 
difficulty in making a reliable physical examination and the frequenc) with 
which irregular complaints referable to the abdomen accompany infections of 
the upper respiratory tract, gastro-intestinal upsets, and acme infectious dis- 
eases in young children. As a result of a tendency to minimise or ignore 
abdominal discomfort under these conditions, advanced peritonitis not infre- 
quently exists by the time the child is brought to the hospital.^ 

The main symptoms are constant abdominal pain, vomiting and 
diarrhcca. In some cases pain may be slight. Diarrhcea with greenish 
tvatery stools is a common feature. The signs of a grave intoxication 
are sho^vn by a rapid pulse, restlessness and sunken features, and there 
is often a high stringing temperature. The abdomen is usually uni- 
formly distended, tender and luinesceni; but there is little or no true 
rigidity. Evidence of fluid can sometimes be elicited. The white cell 
count varies, leucocyiosis is a common finding. In the most fulminat* 
ing cases there may be a leucopxnia. 

The following conditions must be considered in the differential 
diagnosis; (1) primary pneumococcal peritonitis; (2) acute diffuse 
peritonitis of appendicular origin; (3) acute exudative tuberculous 
peritonitis; (4) acute gastro-enteritis; (5) acute mesenteric lymph- 
adenitis; (6) enteric fever. 

In doubtful cases abdominal puncture and aspiration of the peri- 
toneal exudate may be of the greatest value in diagnosis through the 
discovery of large quantities of Gram-positive streptococci with pus 
cells on microscopical examination of the smears. 

Treatment. "When the diagnosis appears to be reasonably assured, 
or when the patient is so gravely ill that any exploratory operation 
would be fraught with extreme danger, it is best to treat the patient 
on medical lines \vhich would include such measures as continuous 
intravenous infusion of saline-glncose solution, repe.atcd tmnsfusions 
of blood, injections of anti-streptococcal serum, and the administra- 
tion of sulphanilamide or sulphapyridine. on the lines suggested by 
Banks (JLancel, 1: April, 1939). 

Should localisation fortunately occur, any large walled-off abscesses 
should be incised and drained. 

In a number of cases it is impossible to arrive at a pre-operativ'e 

ipollock. Arch, iurg, 33 714, 1936. 
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diagnosis, and operation is carried out with the object of ascertaining 
the causative factor. Here a median, sub-umbilical incision should 
be made, through which the pelvic viscera, the appendix, etc., can 
be thoroughly examined. In the absence of any primary infeaive 
focus the case is assumed to be one of primary peritonitis. 

The surgeon has a choice of two procedures: 

1. To evacuate the toxic e.xudate by means of suction or by mop- 
ping out the fluid with swabs, and after this to insert a drainage 
tube; or 

2. To leave the effusion alone and to close the abdominal wound 
completely, deferring drainage (if required) until a later date. My 
otcn preference is for the second procedure rather than for the first. 

PNEU^tOCOCCAL TYPE 

Pneumococcal peritonitis may occur as a "primary” infection or 
secondary to a pneumococcal septicxmia, pneumonia or some upper 
respiratory tract infection. McCartney and Fraser {Brit. J. Surg., 
9:479, 1921) estimated that about 2 per cent of the abdominal emer- 
gencies in children ^vere due to pneumococcal peritonitis. The 
majority of cases which occur in girls arc of the primary type, while 
most of the cases seen in boys arc secondary. According to Horine 
(Ann. Surg., 102:391, 1935) less than one-third of all cases are of the 
secondaiy variety. 

1. Primary Pneumococcal Peritonitis. This starts as a pelvic peri- 
tonitis. and it is generally beUe\ed that the infection is convened 
through the genital passages. In the first stage of the disease the fluid 
which collects is serous, turbid and odourless, being creamy, greyish- 
yellow or greenish-yellow in colour. In the intermediate stage the 
exudate becomes frankly purulent, but the peritoneum is not always 
hyperasmic although it becomes so at a later stage. The intestines, 
which become bathed in this fluid, have a slippery and slimy feel. 
During the third stage of the disease the exudate, which is noiv much 
thicker, contains many flakes of lymph, and localised abscesses form 
as the result of the adhesive material which binds the intestines 
together. 

The onset is sudden, with pain in the lower abdomen, vomiting. 
hyperp)Texia, rapid pulse, tyanosis and prostration. Diairhcea and 
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frequency of micturition are common symptoms owing to the irrita- 
tion of the pelvic peritoneum. On occasion there may be rectal 
tenesmus, and blood-stained mucus may be passed. On examination 
the abdomen trill be found to be distended and tender, and although 
the muscles are not necessarily rigid they are slightly on guard. The 
white cell count is high (30,000 to 40.000) and blood cultures are 
frequently positive. 

2. Secondary Pneumococcal Peritonitis. This may occur at any 
age. although it is most commonly seen in children as a complication 
of pneumococcal septicjemia, pneumonia, or a throat or middle ear 
infection. The peritonitis may develop during the active phase or 
more usually a few days after the primary focus has shown signs of 
subsiding. The clinical manifestations, which are those of a diffuse 
peritonitis, may be masked by the intensity of the general illness and 
accompanying toxxmia. 

Diagnosis. The diagnosis has to be made from other varieties of 
peritonitis, and more especially that of appendicular origin. One 
diagnostic point of great clinical value is peritoneal aspiration and 
the finding of creamy odourless pus containing Gram-positive extra- 
cellular diplococci. 

According to all published figures, the prognosis is bad. Thus 
Barrington-Ward (1937) reports a mortality of 74 per cent, while 
Aurosseau (1928). Loewe (1937), Budde (1926) and Daviond and 
Mathieu (1929) record a death-rale varying from 75 per cent to 95 
per cent. McCartney and Fraser (1921) claim a reduction from 
65 per cent to 42 per cent. 

Treatment. The treatment at first is conducted on conservative 
lines, and later, if the infection becomes circumscribed, the abscess 
or abscesses should be opened and tlie pxis evacuated. If the diagnosis 
has been confirmed by peritoneal puncture, operation during the 
early stages is definitely contra-indicated. If perchance the surgeon 
finds it impossible to exclude appendicitis and decides to operate, he 
should, on discovering that be is dealing with a case of diffuse pri- 
mary peritonitis, close the abdominal incision as quickly as possible. 
Laparotomy can be advised only if there is real doubt as to the 
nature and origin of the peritonitis. If an exact diagnosis of pneu- 
mococcal peritonitis has been reached, the general measures ap- 
plicable to all cases of peritonitis should be employed, together with 
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specific treatment tvith typed anti-pneumococcai sera and sulpha- 
pyridine. The patient should thus be nursed in the sitting position, 
heat should be applied to the abdomen, no fluid nourishment should 
be given by mouth, no purgatives administered, blood transfusions 
given as often as is deemed advisable, glucose-saline solution run into 
a vein by the slow drip method, and morphia not withheld. 

Treatment ^cith M. S: B. 693— the non-proprietary designation is 
suIphapyTidine— constitutes a real ads'antx in the management of 
these cases, and has yielded brilliant results, as Barnett, Hartmann, 
Pericy and Ruhoff have shown. 

They tvTite: 

This t^-pe of pneumococdc infection, next to that of meningitis, lends itself 
the most easily to the valuation of a ijpe of therapy. Particularly when it 
occurs in patients with actite nephrosis or chronic nephritis with marked 
nephrotic tendency, in which cases it is so common and so often fatal, it can 
sery readil) he diagnosed b) abdominal paracentesis; treatment may be insti- 
tuted earl) and the course of the disease follcnved bacieriologically by subse- 
quent abdominal paracenteses. In the it%o cases of this sort that we have 
treated, Patient 19 with sulphap)Tidine alone and Patient 20 by a combination 
of the drug and anti pneumococcus rabbit serum, the resulu were scry satis 
factory. The control of the infection in the first patient, as contrasted to the 
usual stormy course that these children hate if they do sun-he, is most striking. 
No less so is the clinical course of Patient 21 who had a primary pneumococcic 
peritonitis with septicemia.* 


The following dosage of M. S: B. 693 is suggested for cases of 
pneumococcal peritonitis in children: 


^ge 

1 3 rnl/i. 

1 G mt/i. to 2 yr. 

3y. 

byr. 

Dose m 

0 1 2 j gm. 

0.25 gm. 

0.375 gra. 

1 0.5 gm. 

tablets 

4 hourly 

4-liourly 

1 4-hourly' 

4 hourly^ 


For a child of, say, 10 years of age, I would recommend 1 gra. et'ery 
four hours In all cases the first one or two doses should be twice the 
recommended quantity. IVhen oral medication is difficult on account 
of vomiting, treatment should be initiated by injections of solution 
of the sodium salt of M. Sc B. 693 in half the oral dose at the same 
inters'als of four hours, either intramuscularly or intravenously, oral 


* Barnett, Hartmann, Perley and Ruhoff, J. Am M. Aft, 112 515, 1939. 
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administration being resorted to as soon as the degree of clinical 
improvement renders this practicable. 

GONOCOCCAL TYPE 

In almost every instance the peritonitis is limited strictly to the 
pelvis. It is most exceptional to find the whole peritoneal cavity in- 
volved, but this may, nevertheless, occur in gonoccal septicxmia. A 
few cases of gonococcal pelvic peritonitis have been reported in males 
and it has here been assumed that the infection originated in the 
seminal vesicles. In women the infection is an ascending one, but the 
local irritation of the pelvic peritoneum is at first aseptic in nature, 
as the gonococci are confined to the mucosa of the fallopian tubes. 
Actual multiplication of gonococci on the surface of the peritoneum, 
however, takes place at quite an early stage in the fulminating cases. 

The onset is sudden with continuous pain in the lower half of the 
abdomen, accompanied by sharp attacks of vomiting. The patient 
will often complain of scalding pain on micturition, frequency and 
et'en strangury. 

On physical examination the abdomen is found to be distended in 
its lower half and there are marked tenderness and rigidity of the 
hypogastrium and in both lower quadrants. The vulva is inflamed 
and ccdematoits, there is a vaginal discharge of creamy yellowish pus. 
and marked tenderness in the fornices. After a few days the inflam- 
mation slowly subsides, but strong adhesions form which bind the 
pelvic viscera together and eventually give rise to chronic backache, 
lower abdominal pain and much ill-liealih. Erosion of the cervix, 
chronic salpingo-oophoritis, cystitis, etc., are common sequelae. 

Treatment. This is conducted along conservative lines, and the fol- 
lowing measures may be adopted: Fowler’s position, continuous heat 
to the lotv’er abdomen, injections of morphia as required, hot vaginal 
douches, intravenous infusions, and the administration of siilpha- 
thiazole, which often acts as a specific. 


TUBERCULOUS TYPE 


This is an inflammatory condition of the peritoneum caused by 
infection with the tubercle bacillus. In some 30 to '10 per cent of 
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cases the organism is of the bovine type. Tuberculous peritonitis is 
essentially a disease of childhood, although no age is exempt. Accord- 
ing to Kellett {Brit. Encycl. Med. Prac., 9:557, 1938), the majority 
of cases occur between the second and fifth years of life, and most 
of the deaths during the second and third years. In childhood the 
sexes are equally affected. The earlier the appearance of the tubercu- 
lous peritonitis, the worse the prognosis. As might be expected, the 
death-rate in untreated cases is very high; but combined medical and 
surgical measures will probably effect a cure in nearly half the cases. 

The infection may spread to the peritoneum from a tuberculous 
fallopian tube, a tuberculous mesenteric gland, a tuberculous ulcer 
of the ileum, a tuberculous appendix or cascum, a contiguous psoas 
abscess or from a tuberculous lesion in the urinary tract (Comby; 
Arch, de med. d. 39:761, 1936). In some instances, and more 
especially in phthisis, the organism may be brought to the peritoneum 
through the blood stream, in which event the infection is likely to 
be generalised. 

In most cases the parietal and visceral peritoneum become studded 
with innumerable small tubercles and a large quantity of straw- 
coloured fluid is poured out into the abdominal cavity. In some of 
the more chronic cases this fluid is gradually absorbed, and wide- 
spread adhesions form between the diseased surfaces of the viscera 
and parietal peritoneum. 

The follorving varieties are recognised: 

1. Acute tuberculous peritonitis. 

2. Chronic tuberculous peritonitis: (a) wet, serous or ascitic type; 
(b) adhesive or dry type; (c) encysted type; (d) ulcerative or fistulous 

type. 

In the acute cases there is a high remittent or intermittent pyrexia, 
often with chills. There is also rapid tvasting, loss of appetite, vomit- 
ing, abdominal discomfort, and a progressive distension of the belly. 
There may be diarrhcea or constipation, or diarrhcea alternating 
ivith constipation. 

On examination, the extreme wasting of the face, neck, chest, and 
upper and loiver limbs is a striking feature when compared with the 
abdomen, -which is full, dome-like, and tense with free fluid. In 
male children this fluid may find its xray to and distend a patent 
funicular process, resulting in the formation of a congenital hydro- 
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celc. There is some tenderness and rigidity over the ^rhole of the 
abdomen, and tlie spleen and liver may be palpable. Leucopaenia is a 
common feature. 

The prognosis is grave, and tuberculous meningitis or generalised 
miliary tuberculosis is a common complication. 

In cases of chrome tuberculous peritonitis, the onset is insidious 
and there are anorexia, losv-grade pyrexia and loss of tveight and of 
strength, and the general health shoxv's marked deterioration. A blood 
examination frequently shows a leucopaenia tviih secondary amemia. 

The follotv’ing varieties are encountered; 

1. The ascitic type, which is the commonest and in ivhich the 
abdomen slowly and almost painlessly distends with free fluid. 

2. The adhesive type in which, following the absorption of fluid, 
there is the formation of numerous adhesions resulting in the mat- 
ting together of coils of intestines. These intestines may be bound 
together or to the abdominal trail, and there may also be “rolling 
up” of the omentum. In this type, small-gnt obstruction is very apt 
to occur. 

3. The enej'sted type. This is sometimes seen in the later stages 
when there may be one or more localised collections of serous fluid 
or circumscribed abscesses. 

The ulcerative or fistulous type. Here there is the development of 
internal fistuls;, which produce communication between various 
viscera; and of external fsecal fistuhe. F^cal fistulae are more often 
seen in the region of the umbilicus, but they may occur at the hernial 
orifices. 

Diagnosis. The diagnosis is often difficult on account of the great 
rariety in the symptoms and signs. The following investigations may 
be required: 

1. Complete examination of the blood, including Wassermann re- 
action, blood culture and Widal test. 

2. Mantoux test. This is certainly more helpful in the chronic 
than in the acute forms. 

3. Examination of the fa?ces for tubercle bacilli, etc. 

4. X-ray examination, Lakin attaches the greatest importance to 
a barium meal examination of the gastro-intestinal canal. He says 
that when the mesentery is contracted, intestinal coils are apt to be 
arranged in festoons, and as the opaque medium tends to lie in pools 
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at the bottom of the loops a number of fluid levels are characteristi- 
cally seen. Straight X-ray pictures will sometimes reveal the presence 
of calcified or partially calcified lymphatic glands, and after the peri- 
toneal cavity has been filled with oxygen an X-ray examination may 
demonstrate fluid exudates, enlarged glands, and even stout bands 
or adhesions. 

5. Peritoneal puncture. If ascites is present some of the fluid may 
be aspirated for guinea-pig inoculation. 

Treatment. Medical treatment, which should preferably be carried 
out in a sanatorium, is advisable for most of the cases. The patient 
should be confined to bed and be nursed in the open air, or at least 
in airy surroundings. Sunlight is of great advanLige. Ultra-violet 
therapy may be helpful, while deep X-ray treatment by an expert 
may prove of value in suitable cases. The diet should be attractive 
and nourishing and should contain large quantities of fat and essen- 
tial vitamins. Vitamins are best prescribed in the form of malt and 
cod-liver oil, halibut-liver oil and fresh lemon and orange juice. The 
bowels will require careful attention, as some patients suffer from 
diarrheea while others are constipated or even have mild attacks of 
obstruction. A course of injections with tuberculin (T.R.) is recom- 
mended by some authorities, more especially ivhere in the ascitic 
form of the disease laparotomy has been performed. 

Surgery may be required: 

1. To establish a diagnosis. 

2. To relieve acute intestinal obstruction. 

3. To deal with a perforation. 

4. To drain a localised collection of serous or sero-purulent fluid. 

5. For those cases of tuberculous ascitic peritonitis in ivhich there 
are no signs of improvement after five to six weeks of intensive medi- 
cal ireatraent. Operation should not be undertaken when there is 
evidence of phthisis, nor is it here wise to attempt treatment of a 
fa:cal fistula by surgical measures, as in such cases extensise peri- 
toneal adhesions are present and the intestines are too soft, cedem- 
atous and friable for manipulations. It is universally agreed that the 
best results of surgery are seen in the ascitic cases. Here the abdomen 
should be opened through a median, sub-umbilical incision, the 
free fluid should be evacuated by means of suction, a search should 
be made for a primary focus of infection and if one is found it should 
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be excised if possible. The incision should then be closed without 
drainage. 

As would be expected, the prognosis is most favourable in those 
cases where a local cause can be found and is capable of removal. 
For instance, some of the best results are seen in the ascitic cases 
where, on exploration, salpingectomy or salpingo-oophorectomy has 
been performed for tuberculous disease of a fallopian tube. 



CHAPTER 3 
Sub-phrenic Abscess 

Signs of pus somewhere, signs of pus nowhere else, signs of pus 
there (Barnard). 

Sub-phrenic abscess is without doubt one of the most important 
and interesting of all localised suppurations is’hich occur within the 
abdominal cavity. It is primarily a complication of an intra- 
abdominal suppurative process. The pathology of the condition is 
complicated by the intricacy and the multitudinous anatomical ar- 
rangements and connections of the sub-diaphragmatic region. Diag- 
nosis is difficult. This is in part due to the inaccessibility of the 
sub-phrenic region and to neglect to consider the possibility of 
sub-phrenic abscess in the individual case. 

The treatment is associated with special difficulties of surgical 
access and particularly irith the grave dangers of traversing the un- 
infected pleural and peritoneal cavities. The treatment of sub- 
phrenic infection is conservative, the treatment of sub-phrenic 
abscess is drainage. 


KtSTORlCAL NOTE 

The clinical features of sub-phrenic abscess w’ere first described 
by Barlow {Land. M. Gaz., 1845) and later by von Leyden (Zlschr. f. 
Aim. Med., l:S20, 1880). il/arci'iiet s orfgfnal, accurate and detailed 
anatomical description of the sub-phrenic spaces proved to be of the 
greatest assistance to Barnard (Brit. M, 1:429, 1908) when he ivas 
making his investigations into the pathology-, retiolog)' and treatment 
of sub-phrenic abscess at the London Hospital. Barnard's classical 
paper has formed the basis of practically every subsequent contribu- 
tion to this subject and has been tvidely quoted by such authorities 
as Moynihan, Alton Ochsner, Pauchet and Fifield. In recent years 
Fifield and Love {Brit. ]. Surg., 13:683, 1926), Elkin (J. Am. i\f. Ass., 
97:1279, 1931). Beye (/. Thoracic Surg., 1:655, 1932), Ochsner (In- 

9ii 
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ternat. Clin., 2:79, 1931) and Ochsner and Graves (Ann. Slug., 
98:961, 1933) have written comprehensive reviern on this all-im- 
portant subject. Von Volkmann (1879) performed the first operation 
for sub-phrenic abscess, whilst Trendelenburg (1883) -was the first to 
introduce the transpleural approach. The greatest credit is due to 
Ochsner for perfecting the technique of retroperitoneal drainage, 
thereby drastically reducing the appalling mortality in cases of sub- 
phrenic abscess, 

ANATOMY 

A knoTvledge of the anatomy of this region is essential, both for a 
clear conception of the tetiology and pathology of sub-phrenic abscess 
and for an appreciation of the main factors concerned in its treat- 
ment (see fig. 201 [2] which diagram shows anatomical relationships 
of four types of these abscesses). 

The liver divides the area between the diaphragm above the trans- 
verse colon and the mesocolon below into the siipra-hepatic and 
infra-hepatic spaces respectively. The coronary ligament divides the 
supra-hepatic space into right and left regions. The right portion is 
divided by the right lateral ligament into two spaces: an anterior one 
and a posterior one. In the supra-hepatic region there are therefore 
three spaces: the right anterior superior, the right posterior superior, 
and the left superior. The infra-hepatic area is likewise divided into 
three spaces and into right and left portions by the ligamenium teres; 
the right inferior space is to the right of this ligament, and the left 
anterior inferior and the left posterior inferior space, separated from 
one another by the stomach and gastrohepatic omentum, are to the 
left. Retroperitoneal abscesses may also dissect upward between the 
diaphragm and the diaphragmatic peritoneum, and thus become 
retroperitoneal sub-phrenic abscesses. 

The most frequently involved space is the right posterior superior 
one. Thus, according to Ochsner and De Bakey (Internat. Ahslr. 
SuJg., 66:426, 1938), in a collected series of 1,401 cases, the right 
posterior superior space was involved in 33.7 per cent. The reason 
given for the greater frequency of involvement in this space is the 
greater accessibility to inflammatory exudate tracking upu’ard from 
the right iliac fossa along the right paracolic groove. The next most 
frequently involved spaces are the left inferior anterior and the right 
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superior, Extraperitoneal sub-phrenic abscesses are rare and occur in 
only from 7 to 15 per cent of cases. 

iETlOLOCY 

Up to the present date the total number of recorded rases is close 
upon 4,000. Sub-phrenic abscess is commoner in males (70 per cent) 
than in females (30 per cent), and is encountered most frequently in 
the third, fourth and fifth decades of life, the highest incidence being 
in the fourth. In about 85 per cent of cases sub-phrenic abscess fol- 
lows a suppurative process within the abdominal cavity, and more 
than 60 per cent result from suppurative lesions of the appendix and 
from acute perforations of peptic ulcers of the stomach and duo- 
denum. The next most frequent cause is acute cholecystitis and 
operations upon the gall-bladder and biliary passages, although opera- 
tions upon the stomach, large gut and pelvic organs account for quite 
a few cases. Rarely sub-plirenic abscess may be caused by trauma, 
by extension of infection from the thorax into the sub-phrenic space, 
or even by infection through the blood stream. Ochsner and De 
Bakey have estimated that sub-phrenic abscess occurred as a com- 
plication of acute appendicitis in about 0.9 per cent of approximately 
15,000 collected cases. Lesions of the appendix, gall-bladder and 
duodenum produce about 80 per cent of the sub-phrenic abscesses 
which occupy the right side, while the left-sided abscesses are most 
frequently caused by lesions of the stomach, such as perforated gastric 
ulcer, or following gastrectomy. 

PATHOLOGY 

Probably not more than 30 per cent of cases of sub-phrenic in- 
fection proceed to abscess formation. This is possibly due to the fact 
that the peritoneum of the upper abdomen is gifted with exceptional 
powers to cope ^vith and os'ercome infection svith bacteria. 

The bacteriology of sub-phrenic abscess closely resembles that of 
diffuse peritonitis. The colon bacillus (40 per cent), streptococcus 
(40 per cent) and staphylococcus (20 per cent) are the organisms 
most frequently found in the pus from a sub-phrenic abscess. The 
infection is often mixed. 
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As -^vould be expected, the morbid anatomy is that o£ any localised 
intra-abdominal suppuration. The size of the abscess is to some 
extent determined by the limits of the extension of the space in 
which it forms. Although the \'arious spaces intercommunicate, the 
abscess tends to limit itself to one of them, since the communications 
are walled off by adhesions at an early stage in the infective process. 
The only common example of suppuration in more than one space 
is seen in the combined involvement of the right posterior superior 
and the right inferior intraperitoneal spaces in infections of ap- 
pendicular or gastro-duodenal origin. 

In untreated cases a small abscess may resolve completely and 
leave behind only a few adhesions: but the majority of the larger 
ones rupture into the pleura, the lung, the pericardium or the gen- 
eral peritoneal cavity. In some rare cases an abscess may rupture into 
an adjacent holloiv viscus or erode the abdominal irall and burst 
on to the surface. 

Thoracic complications may, of course, occur without rupture of 
the abscess through the diaphragm. An irritative serous pleurisy is 
an early manifestation of sub-phrenic abscess but such grave com- 
plications as empyema, pneumonia, pulmonary abscess, gangrene of 
the lung, broncho-pleural fistula or suppurative pericarditis occur 
late in the course of the disease and are therefore attributable to 
delay in diagnosis and in treatment. 


SIECHANISM OF THE SPREAD OF INFECTJON TO THE SUB-PHRENIC SPACES 

This \'aries according to the position and the nature of the original 
lesion. In a general w’ay it may be stated that these routes of extension 
arc sometimes through vascular channels from neighbouring or dis- 
tant foci, but more frequently through intraperitoneal or extraperi- 
toneal direct invasions or lymphatic drainage. 

Bacteria may gain entrance to the sub-phrenic spaces in a number 
of different ways: 

1 . Local invasion by micro-oi^nisms from lesions in the immedi- 
ate vicinity. 

2. Peritoneal exudate from distant portions of the peritoneal cav- 
ity, e.g., the right iliac fossa, may drain into the sub-phrenic region. 
Eisendrath (Stirg. Clin. N. Am., 1:1035, lOi?) ^vas one of the first to 
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suggest that infection might extend from the right iliac fossa along 
the paracolic guiier and so enter the sub-phrenic space. 

3. Retroperitoneal phlegmon. As a result of invasion of the retro- 
peritoneal cellular tissues, a phlegmon extending upward to the 
extraperitoneal sub-phrenic area may occur. 

4. Retroperitoneal IjTOphangitis. Munro (Ann. Siirg., 42:692, 
1905) held the view that infections might extend through the retto- 
periconeal lymphatic channels to the sub-phrenic spaces. 

5. Lymphangitis of the lymph vessek accompanying the deep epi- 
gastric artery’ (Barnard). 

6. Rupture of a liver abscess into the sub-phrenic space. 

7. Trauma, e.g., gunshot wounds of the liver. 

8. Spread via the blood stream, e.g., as in pyaemia. 

DIAGNOSIS 

The difficulty of early diagnosis of sub-phrenic abscess has been 
emphasised by all who have uriiten on the subject. According to 
Cokkinis, the following are the chief reasons for delay in diagnosis: 

1. The position of the abscess— deep and inaccessible. 

2. The wide variations in the clinical manifestations. 

3. The masking of the initial features of the abscess by signs and 
symptoms of the causative lesion. The picture may also be confused 
by the presence of intra-thoracic inflammatory complications. 

4. Failure to think of sub-phrenic abscess as a possibility. 

Delay in diagnosis obviously entails delay in treatment and also 

a greater likelihood of the superr'ention of thoracic complications— 
the main cause of death. The possibility of sub-phrenic abscess must 
be considered trhenever the general evidence of sepsis disturbs the 
post-operative course of an abdominal case. After carefully ruling out 
the more common complications, such as infection of the wound, 
intra-thoracic suppurative processes, acute pyelitis and the pocketing 
of pus in the pelvis or in the paracolic gutters, we must think of the 
possibility of an abscess underneath the diaphragm. 
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CLINICAL VARIETIES 

It is sometimes possible to recognise three clinical types: 

1. In the first type the onset is sudden, the symptoms are acute, 
and the course of the disease is very rapid. The picture is that of a 
general peritonitis slowly stibsiding and gradually merging into a 
localised collection of pus in the region of the liver. The causative 
lesion in this type is generally a ruptured peptic ulcer, a perforated 
appendicitis or the perforation of a gangrenous gall-bladder. 

2. In the secoyid type the onset is insidious, the symptoms are 
comparatively mild and the course of the disease is more gradual. 
Here the abscess beneath the diaphragm develops slowly folloiving 
an obscure non-perforative infective lesion of one of the abdominal 
viscera, e.g., appendix. In Whipple’s series {Am. J. Siirg., 40:1, 
1926) there were 40 per cent of cases of this type. 

3. In the third type are cases of post-operative sub-phrenic abscess, 
in other words, cases occurring following operation for some sup- 
purative or other lesion within the abdomen. There may be a period 
following operation during which the patient appears to be making 
satisfactory progress. Then, the symptoms and signs of sub-phrenic 
infection appear. 


SYMPTOMS 

The initial symptoms of sub-phrenic infection are those of 
toxaemia. In a typical case the patient is recovering or has just re- 
covered from an abdominal infection or has recently been operated 
upon for such a condition. Then for no apparent reason everything 
seems to go ivTong; the temperature, which may have been normal 
for a feiv days, sloivly rises, and as the condition progresses it becomes 
remittent or intermittent; the patient feels and looks ill; he is flushed 
and suffers from an occasional chill, his tongue is coated and his 
breath fetid; the pulse-rate gradually rises but is full and bounding. 
The first local symptom is pain, which, although it varies con- 
siderably in intensity, may be nothing more than a persistent upper 
abdominal discomfort. It is always rvorse on deep inspiration and on 
mo^'ement of the body. In infections of the right posterior superior 
space pain may be felt in the kidney region or beneath the costal 
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margin. It may be referred to the shoulder or even to the neck 
muscles. With sub-hepatic infections pain is experienced more in- 
ternally along the costal margin or perhaps a little belou’ this in the 
hypochondrium. The pain becomes very severe and is aggravated as 
the abscess increases in size and involves a wider area of peritoneum 
or the parietes. Dyspncea, a tickling cough and hiccough may be 
troublesome features. 

Examination. There may be impairment of the movement of the 
right half of the abdomen and chest, and the lower ribs may appear 
to be pushed forward. In infections of the right posterior superior 
space there may be marked tenderness on deep pressure over the 
twelfth rib, while in retroperitoneal infections the right flank may be 
sensitive to the touch. 

Supra-hepatic abscesses, and more especially the large ones, may 
force the liver downward and so increase the area of hepatic dulness. 
Sometimes the edge of the liver may be palpable belotv the costal 
margin. 

Infra-hepatic abscesses generally cause guarding and tenderness 
over the corresponding rectus muscle. In about 10 per cent of cases 
there may be an accumulation of free gas in the abscess cavity and 
tvhen this occurs percussion will often demonstrate four fairly distant 
zones; below, the note is dull over the liver; above this, the note is 
tympanitic owing to the gas in the abscess; above this again, the 
note is dull on account of pleural effusion or collapsed lung; while 
higher up, above this last zone, the normal resonance of the lung is 
elicited. 

Physical examination of the chest may reveal: 1. Elevation and 
limited movement of the diaphragm. 2. Decreased or absent breath 
sounds in the lower chest. 3. Physical signs of fluid in the chest above 
the diaphragm. An accumulation of fluid in the pleural cavity on 
the affected side is quite a common finding in the early case and is not 
necessarily of serious significance. 

Of all ancillary methods of investigation X-ray examination is of 
the greatest help in diagnosis. The skiagrams should be taken with 
the patient in the upiight position, and antero-posterior and lateral 
views should also be obtained during full inspiration and on expira- 
tion. 

The X-ray findings include; 1. Limitation of movement on one 
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side of the diaphragm. This finding is suggestive of sub-phrenic in- 
fection but not necessarily of sub-phrenic abscess. 2. Elevation of the 
affected half of the diaphragm. TTtis is suggestive of abscess formation. 
3. Obliteration of the costo-phrenic angle. 4, Haziness of the lung 
field. 5. Slight displacement of the heart away from the involved area. 
6. Gas bubble with fluid under the diaphragm. 

Pancoast {Am. J. Roentgenol., 16:303, 1926) and Granger (New 
Orl. M. & S. J., 196:518, 1927) have fully stressed the importance of 
correlating these findings with the clinical data. 

A leucocyte count. In over 80 per cent of the cases there is a leu- 
cocytosis with a count of over 12.000 white cells per cubic millimetre. 

Diagnostic aspiration. Aspiration through the diaphragm as a 
method of diagnosing sub-phrenic abscess has been advocated and 
condemned by various surgeons over a period of many years, Doidge 
and Warner mite: 

In our opinion it sliouUl never be used with one possible exception; that is, 
in an extreTnely ill patient where an incorrect diagnosis of sub-phrenic abscess 
with the resulting unnecessary operation might be fatal. Under these circum 
stances it may be wise to do a diagnostic aspiration, but it should be done on 
the operating table and, if pus is found, sutgical drainage of the abscess under- 
taken at once. ^V^th this possible exception, diagnostic aspiration should not, 
in our opinion, be undertaken.* 

In my opinion diagnostic aspiration should never be attempted as 
it is a highly dangerous procedure. It incurs a definite risk of infec- 
tion of the uninvolved pleura and peritoneum, and several cases of 
fatal empyema or of peritonitis have been directly attributable to 
this form of investigation. In those cases in which the diagnosis re- 
mains doubtful, exploratory opeTatio7i should be carried out for 
preference. 

PROGNOSIS 


This depends upon: 

1, The virulence of the infection and the resistance of the patient. 
These, of course, are uncontrollable factors. 

2. The time which elapses between the development of the infec- 
tion and the institution of treatment. 

1 Doidge and tVarrer. Stirg, 1S58. Coiuiesy of a V. Mosby Co. 
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3. The presence of complications and especially of thoracic com- 
plications. 

4. The type of treatment employed. The earlier the recognition 
of a sub-phrenic abscess and the earlier the correct type of drainage 
is instituted, the better the prognosis. Death from sepsis is the price 
^v’hich is paid for delay in treatment. 

The importance of operative intervention, i.e., incision and drain- 
age, in sub-phrenic abscess is emphasised by the fact that of 3,038 
cases investigated by Ochsner and De Bakey there were 1,096 cases 
i 2 ot operated upon with 985 (89.8 per cent) of deaths, as contrasted 
with 1,492 cases operated upon with 637 deaths (32.8 per cent). In 
Ochsner and Graves’ series (1933) the death-rate in those cases with 
thoracic complications was 52 per cent, whereas in those with no 
thoracic complications the mortality was only 18 per cent. 

The prognosis depends not only upon the institution of drainage, 
but more particularly upon the type of drainage employed. For in- 
stance, transpleural drainage has a mortality of about 40 per cent, 
trans-peritoneal drainage aboxu 35 per cent, while the death-rate 
following drainage by the extra-serous approach may be as low as 
6 per cent. The employment of that type of drainage which com- 
pletely avoids the slightest possibility of contamination of the pleural 
and peritoneal cavities is therefore of the greatest importance. Thus 

o£ 932 collected cases, 394 had transpleural drainage with a mortality of 36 2% 
and 327 had trans-peritoneaV drainage with a moriality of 33.1%, while in the 
remaining 21 1 cases with extra-serous drainage there was a mortality of 20 8%. 
In our combined series the corresponding mortality rates were 50%, 42.8%, 
and 10 8%. 

l\'hereas in our previously reported 50 cases the operatise mortality rate svas 
32%, in the present group of 25 cases it is 11.7%. This material reduction in 
mortality is largely due to the greater percentage of employment of extra-serous 
drainage procedures in the latter group. 

In the 15 cases of the present group in svhich the type of drainage employed 
was extra-serous, there ss’as only 1 death (6.6%).* 


TREATMENT 

Conservative treatment should be given a trial unless the clinical 
manifestations and the radiological investigations indicate or strongly 
- Ochsner and De BaVey, In/ernat Absir Surg, 66’126, 193S. 
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the surgeon to localise the collection of pus and to plan his approach 
before embarking upon the operation. 

Here are Cokkinis’s observations on the trans-serous route: 

The transpleural route has the doubtful privilege of being “classical.” Its 
advocates attempted to minimise the dangers of pleural contamination by 
ingenious devices, but unfortunately without appreciable difference to the 
mortality. Thus, Trendelenburg, in J893, suggested that the part of the pleural 
cavity which has to be traversed in the transpleural approach may be isolated, 
after the resection of one or more ribs, by a circle of sutures stitching the 
costal and diaphragmatic layers of the pleura together; this procedure has 
been copied from text-book to text-book for nearly fifty years, but experience 
has proved it to be worthless. A few years later, 1899, Boeckel pleaded that a 
low trans-thoracic approach could miss the phrenico-costal sulcus of pleura, 
as this is pulled up out of the way by the elevation of the diaphragm; this 
comforting suggestion has been used as an excuse for the trans-fhoracic ap- 
proach by numerous surgeons, but recent work proves that it has no foundation 
m fact. Realising the dangers of the transpleural route, its advocates finally 
brought forward a two-stage procedure, the first stage ending with the resection 
of two or more ribs; unless the pleura over the abscess has already been oblit- 
erated by adhesions, these arc encouraged to form by packing iodoform gauze 
against the pleura. A week or so later the pleural cavity in the floor of the 
wound will be obliterated, and an incision can be made through it and the 
diaphragm into the abscess (second stage). We cannot speak, of this procedure 
from experience but apart from other considerations, the delay of a week 
condemns it. 

The ttansperitoneal route (for anterior sub-phrenic abscesses) is subject to 
the risk of infecting the peritoneal cavity. Carefully packing off the approach 
to the abscess, and complete evacuation of the pus with a sucker, diminish this 
danger, but do not remove it entirely. Neither is the danger of peritonitis 
completely obviated by a two-stage transperitoneal operation. 

It IS our firm conviction that the transpleural and transperitoneal routes 
should be abandoned as surgically unsound and dangerous, especially in early 
cases. In neglected cases the danger is not so great, since there is a good pros- 
pect of the pleura or peritoneum over the abscess being obliterated by ad- 
hesions. But as vve can never be certain of this, and we must above all provide 
for eoly intervention, only the safer extra-serous operations will be described. 
(Cokkinis.) 

There are two methods of extra-serous approach: 1. The posterior 
approach, through which the right posterior superior, the right in- 
ferior, the left posterior inferior, and the retroperitoneal spaces can 
be reached; and 
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2. The anterior approach, through which the right anterior supe- 
rior, tlie left superior and the left anterior inferior spaces can be 
reached. 

The Posterior Extraperitoneal Operation. On the right side this is 
the best approach for abscesses m the right posterior superior space, 
the retroperitoneal space and the right inferior space which, between 
them, constitute the site of about 70 per cent of sub-phrenic abscesses. 
On the left side it is the ideal approach for the rare abscess in the 
left posteiior inferior space or lesser sac. The operation is conducted 
as follows: Assuming that the operation is to be performed on the 
right side, the patient is placed on the left side, as in operations for 
exposure of the right kidney. An incision is made along and do^v^n 
to the right ttrelfth rib, and when this is exposed it is resected sub- 
periosteally. After retracting the bulky erector spinae muscle, a 
transverse incision is made across (not parallel to) the bed of the re- 
sected rib, dividing the spinal attachment of the diaphragm at the 
level of the first lumbar spine (fig. 212 [1]). By making the incision 
horizontal and by keeping it at the level of the first lumbar spine, 
injury to the pleura can be avoided with certainty, as Melnikoff 
(Arch. f. klin. Chir., I23‘ 133, 1923) has demonstrated in his extensive 
anatomical investigations. 

After dividing the diaphragm, the renal fascia is encountered. This 
is displaced down'ivard with the kidney until the lower edge of the 
liver ^v'ith the sub-hepatic space of peritoneum is seen and felt. The 
right inferior space is carefully palpated for a possible abscess, and 
any doubt is dispelled by aspiration. If an abscess is found here, it 
should be opened with the finger and drained. A retroperitoneal col- 
lection of pus will also show itself at this stage or in the early part 
of the next stage of the operation. 

This stage consists in peeling off the peritoneum from the under- 
surface of the diaphragm ^vith the object of reaching an abscess in the 
right posterior superior space. Tliis separation is best effected ^vith 
the finger and is rendered easier by the osdematous condition of the 
peritoneum when an abscess is present in tliis vicinity. 

The separation is continued untU an indurated mass is felt, ^vluch 
is the abscess. Any doubt is settled by aspirating the mass, after 
^vhich the abscess is opened by pushing the finger gently through 
its wall and the pus is withdrawn with a suction tube. Two or three 



Fig. 212 .— Sub-Phremc Abscess: Posterior Extra-Perito.neal Operation. 
(After Ochsner.) 

The Anterior Eztraperitoneal Operation. On the right side this is 
the best approach for abscesses in the right anterior superior space. 
It may also be employed for a right inferior abscess tyhen Ave are 
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certain that the right posteriOT superior space is not involved. But 
this is less suitable for drainage than the posterior approach. 

On the left side it is by far the best approach for abscesses in the 
left superior and left anterior inferior spaces. 

An incision is made one finger’s breadth below and parallel to the 
costal margin on the affected side, as suggested by Clairmont and 
Meyer {Acta. chir. Scand'm., 60:55, 1926). All the structures are 
divided in line tvith tlie incision itself, but not including the parietal 
peritoneum. The peritoneum is next jjeeled off the diaphragm until 
tlie abscess can be felt. After aspirating the abscess it is opened by 
forcing the finger through its tvall. The pus is et'acuated, and soft 
drainage tubes or rubber sheeting are inserted into the cavity. The 
wound is lightly closed. 

If during the performance of an exiraperitoneal operation it is 
found that the abscess is .already firmly adherent to the parietal peri- 
toneum and that the peritoneal cavity is completely obliterated in 
this region, the abscess can be opened directly by pushing the finger 
through the adherent wall. 



CHAPTER 4 
Mesentery and Omentum 


TUBERCULOUS MESENTERIC LYMPHADENITIS 


The lymphatic glands of the abdomen are classified into two large 
groups, visceral and parietal, each of which is subdivided into smaller 
groups according to the organs or regions they drain. 

Thus: 


Visceral 


■gastric 
pyloric 
splenic 
I hepatic 
pancreatic 
mesenteric 
ileo-caxal 
colic 
•cceliac 


I iliac 
lumbar 
sacral 
aortic 

anterior abdominal 


In tuberculous mesenteric lymphadenitis the lymph glands of the 
mesentery and retroperitoneum become enlarged and often caseate: 
occasionally they suppurate or calcify, calcification being more fre- 
quent. The condition is most often seen in early childhood, when it 
must be assumed that it originates from the consumption of milk 
obtained from tuberculous cattle. The incidence varies very con- 
siderably in different parts of the world. 

The disease may be a primary lesion or may be secondary to 
tuberculosis of the intestine or lungs. In the primary cases, the glands 
become infected tvithout any evidence of disease being found in the 
intestine. It must therefore be inferred that the bacilli ha\e passed 
directly through the intact intestinal wall, or that a small lesion has 
formed ^vhich has healed so completely that no evidence of it re- 
mains. In the secotidary cases, there are gross tuberculous foci in the 
lungs or intestines which account for the lesions in the abdominal 
glands. The commonest sites of infected lymph nodes are the ileo- 
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csecal angle, the retroperitoneal spaces medial to the c^cum and 
ascending colon, and the lower part of the mesentery of the small 
intestine. Occasionally a single chain of glands will be seen follotving 
the course of the ileocolic artery to the root of the mesentery (fig. 
213). 



Fig. 213.— Tuberculous Glands of the iLcoCiECAL Region (Posterior 
A sEEcih Museum, Royau Infirmary Glasgow. 

DIAGNOSIS 

On X-ray examination, visceral mesenteric glands, tvhen calcified, 
have a conglomerate appearance like the aggregation of many small 
particles, the ileocxcal group being the one most commonly affected. 
These calcified glands are found in the right iliac fossa; they can be 
palpated in thin patients, and are sometimes tender, generally 
mobile, and may in pregnancy be displaced high up in the upper 
abdomen. In visceroptosis they may be seen in the pelvis. Apart from 
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mesenteric glands, calcification oE other visceral groups is less com- 
mon, isolated calcified glands being found in the cccliac, colic and 
hepatic groups in a £ew cases, but very rarely in the gastric groups. 
Calcification in parietal glands is more discrete, causing single, clear- 
cut shadows which in the lateral view are seen to be deep in the 
abdomen. Such shadows may be difficult to differentiate from renal 
calculi. Of the parietal glands the anterior abdominal group is very 
rarely calcified. The most difficult differential diagnosis is between 
a calcified lumbar gland adjacent to a kidney pelvis and a renal 
calculus. These two conditions cannot be differentiated by antero- 
posterior and lateral films as in the other groups, and it is necessary 
both to examine the renal pelvis with a pyelogram and to take the 
clinical evidence into account. In the same way gall-stones are dis- 
tinguished by a cholecystogram. Calcified fibroids and lithopaedion 
are larger than glands. Calcification around a foreign body assumes 
the shape of that body. The teeth in dermoid cysts are usually recog- 
nisable as such. (Horny wans on the skin may ihrotv shadow's like 
those of calcified glands.) 

Reeves {Am. J. Roentgenol., 22:305, 1929) found that in 23 of 29 
unselected cases the glands were situated in the right lotver quadrant 
of the abdomen. This localisation is attributed by them to the normal 
slowing up of the intestinal contents in the intestinal tract. All stages 
of the tuberculous process may be found in these mesenteric lym- 
phatic glands— tubercle formation, caseation, and calcification. The 
older the patient the more likely the glands are to contain calcium; 
in young patients it is the exception, although occasionally a large, 
thick-w’alled, cystic tumour may be found which resembles a dermoid 
and contains yellow creamy material, together with depositions of 
chalk. 

The disease is very protean in its clinical manifestations, but fre- 
quently three varieties may be recognised. 


CLINICAL TYPES 

In the acute type, which is so commonly seen in children, the 
symptoms mimic those of acute appendicitis, acute gastro-enteritis, 
acute pyogenic abdominal lymphadenitis, or “gastric influenza. The 
patient feels languid and ill, and complains of intermittent bouts of 
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abdominal pain especially referred to the umbilicus or right iliac 
fossa. The pain may be dull and dragging in nature, or sharp and 
colicky. Soraetinies tliere are severe attacks accompanied by nausea 
and vomiting, and the pain may radiate to the back or dotvn the 
thighs. After a day or ttvo the pains tend to subside, only to recur 
later with added acuteness. The patient suffers from lack of energy 
of mind and body; fever is usually continuous (99° to 104° F.). 
although it may be intermittent sometimes; and there may be con- 
stipation, although diarrhcea is the rule, the stools being thin, watery, 
dark and extremely offensive. Diarrhcea is more likely to be present 
if there is any associated ulceration of the intestine. The face is pale, 
with flushed spots on each cheek, the Hps are dry, the tongue is 
coated, and the abdomen distended, tumid, and tender on palpation. 
This tenderness is most noticeable in the right iliac fossa or in the 
hypogastrium, and on deep palpation one or two painful areas or 
palpable masses may be made out. 

These patients are usually submitted to operation after a variable 
period of rratchfulness and the performance of serological tests, a 
diagnosis of questionable retroca?caI or pelvic appendicitis usually 
being made. At operation the appendix t^ill be sought for, and 
although it will often be found to be normal in appearance it should, 
nevertheless, be removed in all cases. A little clear free peritoneal 
fluid tv’ill be present, and this must be quickly mopped up or 
evacuated by means of a suction tube. The glands in the mesentery 
and retroperitoneum are extremely plentiful, slightly enlarged, and 
rubbery in consistency; there is little or no peri-adenitis, but one or 
uvo nodes here and there may feel hard and gritty. After removing a 
gland for biopsy, the abdomen should be closed ^vithout drainage. 
The post-operative results are on the whole eminently satisfactory, 
although it is difficult to understand why this should be so. In some 
cases convalescence ivill be stormy, and recovery to health slow, 
^vhile in a few cases death ^vill follotv from a rapid spread of the 
tuberculous process or from generalised tuberculosis. 

In the chronic type of the disease, the iiivoK'ement of the glands 
gravely interferes with nutrition, and the patient is wasted and 
anceniic, and tires easily on exertion- The symptoms are intensified 
by the frequent association of local tuberculous peritonitis. The 
abdomen is distended and tympanitic, but owing to the distension no 
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enlarged glands can, as a rule, be felt. In some cases, hou-ever, 
nodules or a freely movable tumour mass can be made out to the 
right of the umbilicus. Diarrhoea is a constant feature, and the fat- 
laden stools are bulky, ■whitish, frothy from fermentation, and mal- 
odorous. There is a moderate pyrexia, but the general wasting and 
tveakness are the most characteristic features. Anorexia, gastric upset, 
chronic abdominal pain, the discomforts associated with a gradually 
increasing distension of the abdomen, lassitude and drowsiness are 
the usual symptoms of which the sufferer from tuberculous mesenteric 
lymphadenitis complains. 


TREATMENT 

The treatment of this condition is primarily medical, but during 
the course of the disease the following complications may occur and 
call for surgical measures: (1) intestinal obstruction, which may be 
acute or chronic and which is due to adhesions which form between 
the breaking-dotrn nodes and a neighbouring portion of the gut; 
(2) pressure effects upon neighbouring structures, e.g., at the root of 
the mesentery, compressing the third part of the duodenum and so 
producing duodenal ileus, or pressure or dragging upon the ureter 
causing ureteric colic or hxmaiuria, and (3) perforation of a break- 
ing-down lymphatic gland, simulating a ruptured appendix and caus- 
ing a localised abscess or diffuse peritonitis. 

In the third type, the disease is spent, and only the chalky tomb- 
stones of the dead bacilli remain as witness of tlie struggle that has 
once taken place. But although calcified abdominal glands are often 
clinically silent and innocuous, they may at times be the cause of 
recurrent, crippling abdominal pains, severe colic, intennittent 
hxmaturia, or e\en intestinal obstruction. 

Calcified abdominal glantls are encountered in 65 per cent of sub- • 
jects in the course of routine X-ray examinations. They are not com- 
monly observed before the age of 12, and the sexes are affected with 
equal frequency. It is interesting to reflect that in the great majority 
of patients who have them, the glands affected are those of the ileo- 
cxcal' group. This is a small group — four or five glands at the most— 
and yet it is the group picked out for tuberculous infection in about 
half the population. 
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Thomson-Walker (Genito-Urinary Surgery, 2nd ed., 1936) found 
that in 11 out of 42 cases the symptoms tvere sufficiently severe to 
justify the removal of the calcified glands by operation. The result 
in all these cases Avas the disappearance of the pain, Avhether it had 
been in the nature of recurrent attacks of colic or of continuous dull 
aching. It is generally agreed that, since these glands represent the 
terminal stage of the disease and since, given careful surgical tech- 
nique, there no longer exists a danger of dissemination of the tubercle 
bacilli, the question as to whether to operate or not should depend 
upon the severity of the symptoms. Operation is only justifiable when 
the pain is recurrent and severe and is considered to be directly due 
to the presence of the glands. In those cases A*'hen hrematiiria is due 
to dragging on the ureter by a mass of glands, the abdomen should be 
opened and the culpable glands removed. 

TUMOURS OF THE MESENTERY AND OMENTUM 

primary innocent and malignant tumours of the peritoneal endo- 
thelium probably do not exist. A few cases of primary tumours of the 
blood and lymph vessels of the mesentery and of the omentum and of 
the connective tissues of these two structures have been recorded, but 
tltey are of little surgical interest (Hcrrman and Soloff; Am. J. Surg., 
30:125, 1935). These primary growths are slow-growing sarcomata 
and do not give rise to any symptoms, such as intestinal obstruction, 
until they attain a very large size. They are for the most part discov- 
ered accidentally during the course of abdominal examination. When 
discovered at laparotomy they should be freely excised together witli 
a wedge-shaped portion of the mesentery and adjacent coil of in- 
testine (Guernsey, Pioc. Staff Meet. Mayo Clinic, 14:44, 1939). 

Secoiidaiy lumoiiis are, of course, very common, and in the major- 
ity of cases they are metastatic deposits from primary carcinomata 
Avithin the abdomen, most often from the stomach, colon, ovary or 
biliary system. In some cases they are derived from carcinomata situ- 
ated outside the abdomen, e.g., cancer of the breast. 

The principal features associated Avith these secondary carcinomata 
of the peritoneum are ascites and multiple nodular tumours Avhich 
may at times be felt through the abdominal Avail or in the pelvic floor 
on rectal or vaginal examination. 
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Cysts of the omentum, mesentery and retroperitoneum may be 
classified as follows: 

1. Cavernous Lymphangiomata. These lymphatic cysts are chieflv 
encountered in childhood. When occurring betiveen the leaves of 
the mesentery they are usually single, but when forming in the great 
omentum they are often multiple and resemble a bunch of grapes. 
The avails of the cyst are composed of fibrous tissue and they are 
generally lined trith cubical endothelium. They usually contain clear 
or milky fluid. IVhen encountered in the great omentum, this struc- 
ture should be resected. When forming in the mesentery, and par- 
ticularly when they are of great dimensions, marsupialisation is a 
safer procedure than excision. Enucleation of the cyst is not always 
a practicable procedure and when carried out is associated with a 
mortality of 9 per cent (Jackman and Mayston, Brit. M. J., 2:1079, 
1936). 

2. Gas Cysts. According to Boyd {Surgical Pathology, 4th ed., 
1938), these are usually quite small and are found clustered along 
a segment of the bowel. 

3. Dermoid Cysts. These are frequently reiroperiioneal in position. 

4. Hydatid Cysts. These are not uncommonly found in the 
omentum and mesentery. 

5. Wolffian Cysts. These arise from any part of the early urogenital 
system. 

For more detailed information concerning cysts of the omentum, 
mesentery and retroperitoneum the reader is referred to the excellent 
contributions by Berger and Rothenberg (Stirg., 5:522, 1939); Hand- 
field-Jones {Brtt. J. Sing,, 12:119, 1924); Stoney {Brit. ]. Surg., 
12:789, 1924); Warfield (Ann. Surg., 96:789, 1932); Hafezi (Brit. J. 
Sing., 26:26, 1937); Jeuesbury {Lancet^ 1:1170, 1937); Muir {Lancet, 
1:742, 1935); and Aloynihan {Ann. Surg., 26:119, 1897). 


TORSION OF THE OMENTUM 

The great omentum sometimes becomes twisted on its axis, and as 
a result of congestion and inflammation a painful mass develops 
within the abdomen. Torsion is particularly likely to take place when 
a large mass of omentum is imprisoned in a hernial sac. The twisting 
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may occur in a part occupying a hernial sac or it may occur in 
omentum lying tvholly inside tlie abdomen. 

In most cases the involved portion of omentum soon becomes 
cedematous, engorged tvith blood and finally gangrenous. Peritonitis 
may result through infection from gangrenous omentum. The con- 
dition is seldom correctly diagnosed until the abdomen has been 
opened. 

The treatment is ligature of the pedicle an inch or so above the 
Uvist, and excision of the mass. 


Part IX 

EXTERNAL ABDOMINAL HERNIA 



CHAPTER 1 


Inguinal Hernia 

This pan deals principally with the operative treatment of the 
commoner varieties of external abdominal hernia. Strangulated 
external hernia, which is the commonest cause of intestinal obstruc- 
tion and therefore of outstanding interest to the surgeon, is also 
discussed. Those tvlio seek more detailed instruction in this subject 
and also in the rarer varieties of hernia are referred to Watson's 
authoritative monograph. Hernia (2nd ed-, 1938) and also to the 
iv’ell-knou’n contributions of Hamilton Russell, Keith, Philip 
Turner, Sampson Handley, Gallic, Wyllys Andrews, Halsted, Blood- 
good. Schmieden, Downes, Lenthal Cheatle, A. K. Henry, Ogilvie, 
Keynes and Coley. 

No account is here given of the injection treatment of reducible 
inguinal hernia. I gave this method a trial but was quick to mend my 
ways. This form of treatment has, however, been warmly advocated 
by Ignatz Ma^er {Med. J. if Rec., 125:528, 1927), by Delisle Gray 
(Brit. M. J., 2:12, 1932) and others. 

According to Erdman {Ann. Surg., 77:171, 1923), inguinal hernia 
constitutes 82 per cent of all external abdominal hernis; incisional 
or post-operative hernia 8 per cent; femoral hernia 4.5 per cent; 
umbilical hernia 3.8 per cent; epigastric hernia 0.7 per cent; and the 
other rarer varieties about I per cent. 

Inguinal and femoral hernia are divided bettveen the sexes as fol- 
lows: female inguinal 9 per cent, male inguinal 81 per cent; female 
femoral 7 per cent, male femoral 3 per cent. 

There are two main types of inguinal hernia: the oblique or in- 
direct and the direct. 

In the former, the hernial orifice is lateral to the deep epigastric 
artery, w'hile in the latter it is medial to It. The oblique hernia ac- 
companies the cord. It lies in the same fciscial sheath and by it is led 
along the inguinal canal parallel to Poupart’s (inguinal) ligament, 
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through the external abdominal ring, into the scrotum and finally to 
the testicle. 

In the latter type, the hernia goes through the abdominal tvall, 
behind and not in any particular relationship to the cord, tvhich is 
merely a structure anterior to it and may lie above it, below it or 
over its summit. 

It therefore has llie intercolumnar and cremasteric coverings of an oblique 
hernia, but not the internal spermatic layer, while in addition the transversalis 
fascia of the posterior inguinal wall covers it. As it enlarges, its spread is 
limited by the attachments of this fascia to Poupart’s ligament and the ilio- 
pectmeal line. Being a bulging of all the layers of the abdominal wall, it will 
continue to bulge them in a centrifugal manner, being only limited by the 
relative strength of the structures it encounter. Poupart's ligament, and the 
outer border of the rectus near its insertion, here reinforced by the pyramidalis, 
are almost unyielding, so that the hernia will pusli upward and outward, 
finally stretching the muscles far beyond the confines of the inguinal canal, 
but never, or hardly ever, entering the scrotum.* 

LOCAL AN.£ST»ESIA 

In most cases the ciiotcc of anxsthetic is immaterial, but if the 
patient is aged or his general condition is poor, if he is suffering from 
a severe cough or some iniercurrent disease such as diabetes or 
nephritis, or if strangulation is present, local anaesthesia is the method 
of choice. 

The solution used is 1 per cent novocaine (without adrenalin), 
and between 100 and 1.50 cc. is required for the injection in order 
to obtain satisfactory anaesthesia. Three superficial wheals arc raised, 
the first about 1 to U/^ inches medial to the anterior superior spine, 
the second over the saphenous opening, and the third just above and 
medial to the external abdominal ring. A 5 or 3^2 needle is used 
for the injections. The needle is first introduced through the first 
wheal and pierces the skin in a backw'ard and slightly outward direc- 
tion until it is felt to pierce the muscles and impinge against the 
bone. About 20 cc. is injected in this region to block the ilio-inguinal, 
the ilio-hypogastric and the last dorsal nerves. The injection should 
be given slightly fanwise and the muscles be freely infiltrated. Using 
the same wheal, the needle is next passed deep to the external oblique 

lOgilvie, Proc Roy. Soc. Aled., 30 681, 1937. 
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muscle and aponeurosis, and 10 cc. is injected along a line between 
the first and third wheals in such a ivay that the upper aspect of the 
cord and the under surface of the aponeurosis are freely bathed in the 
solution. Another 10 cc. is then injected along the inner and upper 
side of Poupart’s ligament for its whole length. The base of the 
scrotum is now held up, and through the second svheal (over the 
saphenous opening) 20 cc. of the solution is run into the root of 
the scrotum to block the scrotal nerx'es. and 5 to 10 cc. is injected 
in the region of the pubic spine behind the cord, tvhich is elevated 
for this purpose. 

Through the third ^vheal the needle is introduced behind the 
cord, which is again lifted up. About 10 to 15 cc. is run into this area 
to block the spermatic nerve and genital branch of the genito-crural 
nerve. 

Finally, through all three wheals a complete circumdnjection of 
the subcutaneous tissues is performed, using in all between 30 and 
40 cc. of the novocaine solution. After this injection has been com- 
pleted, the surgeon should wait fully ten minutes before com- 
mencing the operation. The anaesthesia will last in the average case 
from 1 to hours, 

In operations for femoral hernia, the same method of anaesthesia 
is employed, but the surroundings of the sac. and more particularly 
the neck of the sac, must be infiltrated very freely in order to obtain 
complete loss of sensation. 

OPERATIONS FOR THE RADICAL CURE OF 
INGUINAL HERNIA 

There are a large number of op)erations practised for the cure of 
inguinal hernia, as reference to Watsons monograph aviII readily 
show; but I shall here describe only those operations tvhich I myself 
recommend and practise. 

1. The Standard Operation. This is indicated for those cases of 
oblique inguinal hernia (congenital or acquired) in ivhich the mar- 
gins of the internal abdominal ring have not become stretched or 
displaced, where the muscle defences are good, and the fibious frame- 
work is intact; in fact, for cases in which the only abnormality dis- 
coverable is the presence of a hernial sac. Here, removal of the entire 
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sac Aviihout inflicting any damage upon the muscular or fibrous 
tissues of the inguinal region and accurate apposition of the divided 
structures are all that are necessary to obtain a permanent cure. Plas- 
tic operations for this type of case are unnecessary, harmful and even 
mutilating. 

2. Partial Reconstruction of the Posterior Wall. Tliis type of op- 
eration is sometimes indicated in oblique inguinal hernia -tvhere the 
muscles are in good condition, but where the margins of the internal 
abdominal ring have become slightly stretched. Here, after removal 
of the entire hernial sac a small plastic operation is carried out with 
the object of fortifying the posterior wall and restoring the diameter 
of the internal ring to equal that of the cord. The interna! oblique 
muscle and the aponeurosis are not used in this repair. 

3. Operations for Large Oblique Inguinal Hemi» in which the 
Margins of the Internal Abdominal Ring and the Posterior Wall of 
the Inguinal Canal are imduly Stretched and the Inguinal Muscles 
Themselves may or may not be Slightly Atrophied. Here the surgeon 
has a choice of many operations including those of (o) Bassini; (b) 
^Vyllys Andrews; (c) Halsicd, and (rf) Bloodgood. 

4. Operations for Direct Inguinal Hernia where the Fibrous Tis- 
sues are badly Stretched and the Muscles Atrophied. Here, as Ogilvie 
(1937) points out, there is no likelihood of the ^veakened muscles re- 
gaining their sphincteric action and a new mechanism, foreign to the 
body but perfectly satisfactory if well planned and carefully executed, 
must be devised. Such operations usually imohe the construction 
of new internal and external abdominal rings, w’hich must be rigid 
and placed far apart, and the making of a strong fibrous posterior 
wall to the canal. The muscles are necessarily used in such operations, 
but they cannot without further reinforcement provide a sufficiently 
strong sheet to prevent recurrence. The most dependable proce- 
dures for direct inguinal hernia are: 

(a) Gallie’s operation; and 

(b) The floss-silk lattice repair method. 


THE STANDARD OPERATION 

The usual incision is a straight one placed parallel to Poupart s 
ligament and about inch above it, and extending from 1 inch 
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lateral to the internal ring to a point overlying the centre of the 
external ring. This incision gives direct access to the structures of the 
inguinal canal, but often leaves an ugly stretched scar, which may at 
times be keloid. A more transverse incision, one placed in the natural 
crease in this region, is to be preferred. It commences 1 inch or so 
below and to the outer side of Pouparc’s ligament, and extends in- 
ward, crossing this ligament at the junction of the middle and outei 
third, to within 1 inch of the midline, I ^ inches above the symphysis 
pubis (fig. 214 [a]). The incision is deepened and the superficial 
femoral blood vessels are identified, clipped, divided and ligatured 
ivith fine plain catgut, after which the subcutaneous tissues are sep- 
arated doivn to the shiny aponeurosis. The upper skin flap is picked 
up with a pair of toothed dissecting forceps and dissected upward 
to expose a wide area of the aponeurosis, and in an outward direction 
for 114 to 2 inches beyond the internal ring. The lower flap is cau- 
tiously freed in order to display Poupan’s ligament and the attach- 
ment of this ligament to the pubic spine (fig 214 [1]), The external 
ring should be carefully displayed, after which an incision i/} to I 
inch long is made in the aponeurosis in the line of the pillars and 
about 1 inch or so from the point where they diverge. This incision 
is lengthened laterally for 1 to I i/i inches, and medially it cuts across 
the stretched fibres of the aponeurosis and the lacing bands of inter- 
columnar fascia. 

The upper leaf of the aponeurosis is clipped with artery forceps 
and retracted upivard and inivard in order to free it from the under- 
lying cremaster and the arching fibres of the internal oblique muscle, 
and to display the outer border of the rectus sheath. The lower leaf 
is then likesvise clipped and retracted dowmvard and out^vard, but it 
is most impoitant not to disturb that portion of the cremaster muscle 
which arises from Poupart’s ligament (fig. 214 f2J). In tlie upper part 
of the wound, tvhich is now displayed, the ilio-hypogastric nerve will 
be seen coursing do^vn^vard to disappear in the region of the pubis, 
and a little beloAv this, lying on the surface of the cremaster, is the 
ilio-inguinal ners'e tvhich must on no account be damaged during 
the subsequent dissection (fig. 214 [2]). 

The cremaster muscle is next picked up about ^ to ^ inch below 
the ilio-inguinal nen’e, and cautiously divided w'ilh scissors in order 
to open up and expose the sub-cremasteric areolar space. The upper 



Fig. 21-i.— T he Standard Operation for Reducible Obuque Inguinal 
Hernia. 

edge of the cut cremaster muscle is carefully freed from the com- 
ponents of the cord, and after this has been done its lower edge is 
gently dissected from the cord in order to expose it more fully (fig. 
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The cord is picked up and the left index finger is passed under- 
neath it. The cord is covered rvith infundibuliform fascia only, and 
after this has been incised the hernial sac can be clipped with a 
hxmostat and dratvn outtvard to assist in its separation from the vas 
and the blood vessels (fig. 215 [4]). In oblique inguinal hernia the 
sac will be seen lying anterior to the vas and blood vessels. The 
structures adhering to the sac are then separated with non-toothed 
dissecting forceps by working transversely to its long axis. As soon 
as this separation has been effected, the vas and blood vessels are 
clipped in one bundle by enclosing them in the loop of a pair of 
Morant Baker forceps. 

After freeing tlie fundus, the dissection proceeds to\vard the in- 
ternal ring in order to isolate the neck of the sac. So as to obtain a 
clear view of the neck, n small retractor is inserted under the upper 
leaf of the cremaster muscle and draws this muscle and the lower 
fibres of the internal oblique upward and outward. The neck of the 
sac is dissected until a cuff of extraperiioncal fat is exposed. The 
fundus is then grasped u'ith artery forceps, opened, and a probe 
passed through the neck into the peritoneal cavity to make quite sure 
that no contents arc adherent at the neck (fig. 215 [5]). The sac is 
next twisted until the turns reach the internal ring. The neck of the 
sac is transfixed and ligatured, after tvhich the sac is cut away about 
1/2 inch distal to the ligature. The stump quickly disappears behind 
the aperture in the transversalis fascb and passes out of view (fig. 
215 [6]). 

The internal ring is now examined to see whether it is stretched 
or weakened. If it is found to be adequately strong, the cord is re- 
placed in its bed and the edges of the cremaster muscle are approxi- 
mated either ivith a continuous suture of No. 00 twenty-day cliromic 
catgut or with interrupted sutures of the same material. The margins 
of the external oblique aponeurosis are then dratvit together ^vith in- 
terrupted sutures of No. 00 chromic catgut (fig. 215 [7]). When the 
external ring is reached, the pillars are reconstructed to their normal 
size and the ring is reduced to a size tliat will transmit the cord com- 
fortably, i.e., to about the size of the little finger. The subcutaneous 
layers are then approximated with a series of interrupted sutures of 
fine plain catgut, after svhich the skin margins are united svith a fesv 
interrupted vertical mattress sutures and Michel clips (fig. 215 [8]). 
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The operation is completed by applying a small gauze dressing 
over the ivotind and keeping this in place with adhesive plaster. 



Fig. 215 -The Standard Operation for Reducible Oblique l^cUl^■AL 

Hernia. 


The clips are removed on the second or third day, and the t-ertical 
mattress sutures on the fourth or fifth post-operative day. The 
patient is kept in bed for three weeks. . 
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INGUIN/IL HERNIA IN THE FEMALE 

Inguinal hernia in the female is commonly due to the persistence 
of a congenital sac which is often finhly adherent to the round liga- 
ment. The round ligament is narrower and less vascular than the 
cord. The inguinal canal, too, is smaller in the female and the cre- 
master is an insignificant structure. 

The operation for .the radical cure of inguinal hernia in the female 
is similar to the standard operation in the male up to the stage tvhen 
tile cremaster is reflected from the round ligament. The hernial sac, 
which is exposed, the round ligament and the accompanying vessels 
are then picked up together and freed from the inguinal canal and 
from the labium by blunt dissection. The round ligament close to its 
insertion is clamped, ligatured and divided, after which this structure 
with the adherent sac is cleared as far as the internal abdominal ring. 
The sac is opened, its interior is inspected, a probe is inserted into the 
peritoneal cavity to make sure tliat no structure is adherent to the 
sac, after whidi the neck of the sac together iviili the round ligament 
and its accompanying vessels is crushed idth artery forceps, trans- 
fixed, ligatured and then cut across inch beyond the ligature. 

The narrow inguinal canal is now empty, and it is an easy matter 
to obliterate it with a few interrupted sutures of No. 00 chromic cat- 
gut by anchoring the conjoined muscle to Poupart’s ligament. When 
this is accomplished, the edges of the external oblique aponeurosis 
are drawn together with a continuous suture and the skin edges are 
closed in the manner already described. The round ligament mSy be 
preseived in those cases in which the sac can be readily separated 
from the round ligament. 

Some surgeons, after transfixing and ligaturing the sac and the 
bundle of the round ligament, leave the ends of the ligature long so 
that after the excess of sac and round ligament have been cut au’ay, 
the stump can be securely anchored to the aponeurosis of the external 
oblique muscle, immediately above the inlerual ring. In this ivay 
the suspensory functions of the round ligament are not materially 
interfered with. 
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INGUINAL HERNIA IN INFANTS 

Inguinal hernia is more common in boys than in girls. Thus in 
Paterson and Gray’s series of 773 cases there ^v•ere 696 males (90 per 
cent) and only 77 females (10 per cent), and of these 62 per cent 
tv’ere on the right, 20 per cent were on the left, and 18 per cent 
were double. Barrington-IVard slates that if a hernia is found on the 
left side in an infant it is usual to find a sac on the right side also, 
even though no hernia has been demonstrated at that site. There 
are many surgeons who make a practice of searching for a hernial sac 
on the right side when operating for a left inguinal hernia. Omentum 
is rarely found in the hernial sac. It is the small intestine which most 
commonly occupies the sac, and on the right side the oecum and 
appendix not infrequently find their u'ay into a hernial sac. In the’ 
female the sac may contain the ovary. 

The treatment of inguinal hernia in infants by means of a truss is 
in most instances most unsatisfactory, unclean and tiresome, and is 
a source of irritation to the child and to the skin of the inguinal 
region. Nevertheless, a truss should be ordered: 

(a) For infants under six months of age; and 

(b) For children u’hose general condition precludes any opera- 
tion, unless the hernia is unduly large, rapidly increasing in size, or 
irreducible. In such cases operation should not be unduly delayed, 
while in the case of strangulation it becomes urgent. This complica- 
tion is not by any means infrequent in infants between the ages of 
three and eight weeks. In these cases the hernia descends suddenly 
and for the first time, and the contents become acutely strangulated. 

The only satisfactory treatment for inguinal hernia in children is 
by operation This is a simple affair, and when correctly performed 
yields uniformly satisfactory results; in fact, there should be no re- 
currence nor should there be any mortality. 

Recurrence is due to; (a) not defining the diaphanous sac— the sxc 
is missed; (b) the slipping or the rapid absorption of the catgut liga- 
ture which has been applied to the neck of the sac; (c) the incomplete 
removal of the sac, in other words the sac has not been removed 
flush with the internal ring; (d) interference ivith the shutter-like 
action of the inguinal muscles, e.g., by the performance of the Bassini 
type of operation. 
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OPERATIVE PROCEDURE 

A small sandbag is placed undenieath the buttocks to throw the 
inguinal region fonvard. A transverse incision 1 14 to 2 inches long 
is made in the skin crease which is seen to cut across Poupart’s liga- 
ment. The incision therefore starts below and to the medial side of 
the anterior superior spine and about to inch below Poupart's 
ligament, and is carried inward to end just above the fatty pad which 
covers the external ring. It is tlierefore placed where it is not likely 
to be contaminated with urine, and leaves a good scar as it is made 
in one of the natural creases of the body. 

The subcutaneous tissues are divided and the small superficial 
femoral vessels are picked up and tied with fine catgut. The external 
oblique aponeurosis and external ritig are exposed, after which the 
operation proceeds as in the standard operation for oblique inguinal 
hernia in the adult. 

It is on occasion extiemely difficult to strip o2 the vas and vessels 
from the transparent sac. which may be torn into shreds during the 
dissection. In such cases the neck of the sac itself should be cau* 
tiously isolated, tied o(T and divided, leaving the posterior wall of the 
sac still clinging to the cord. 

The operation is completed by stitching the edges of the apo- 
neurosis together, by narrowing the cxienial ring to the diameter of 
the cord, by closing the wound with a sub-cuticular stitch of the 
finest plain catgut, and by applying a strip of waterproof adhesive 
plaster over the incision so that it cannot in any way become con- 
taminated during convalescence. This strip of plaster is not removed 
for fourteen days, by which time the wound will be found to be 
firmly healed. 

Some surgeons consider it unnecessary to split up the aponeurosis 
of the external obliqvie in order to expose the sac and to ensure that 
the neck of the sac is ligatured at the correct site. They prefer to 
expose the sac, retract the widened external ring firmly uptvard and 
outward, and after ligaturing the neck of the sac at the internal ring 
to strengthen the pillars of the external ring ^vith a fe^v interrupted 
sutures. In actual practice this method works quite 'well. 

In the total funicular type of hernia, where the sac descends to and 
surrounds the testicle, the operation is simplified by cutting the sac 
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across just above the testicle and by leaving the “tunica vaginalis” 
open. The remainder of the sac is then freed to the internal ring and 
dealt with in the usual manner. 


PARTIAL RECONSTRUCTION OF THE POSTERIOR WALL 
OF THE INGUINAL CANAL 

Ogilvie tv’ho has done so much to crystallise our views on the opera- 
tive treatment of the various varieties of inguinal hernia, wites on 
this \ery important subject as follows: 

The standard operation ... is that which offers the best chance o£ permanent 
cure in an oblique hernia where the muscular defences are intact, the fibrous 
posienor wall of the canal sound, and the internal ring unsirctchcd. Manj 
cases are met with, howeser, in which the internal ring has become damaged 
while the remainder of the mechanism of the canal remains comparaiisely 
sound The neck of a congenital oblique hernia lies abote and to the outer 
side of the cord, and in its early days represents a potential space only, tvliich 
does not dilate the fibrous collar of the internal tmg. With the repeated entry 
of abdominal contents into the sac, and particularly with their lodgment 
there, the ring becomes stretched to accommodate cord plus sac. To start witli, 
the stretching is in that part of the circumference occupied by tlie sac, that 
is, the upper and outer segment, and the inner border of the ring is not dis- 
placed. IVith time, however, the whole ring becomes dilated, the inner border, 
and with it the deep epigastric artery, is displaced medially, and the cord, 
though still bearing the same relation to the neck of the sac and the artery, 
leaves the posterior wall much nearer the mid-line than is normally the case. 

These observations have an important bearing upon the steps necessary for 
the repair of the internal ring. Estimation of the size, degree of shift, and 
strength of the borders of the ring is more easily made by toucli than by sight. 
The size of an unslretched ring is the diameter of the cord when engorged 
with blood, roughly that of the last joint of the little finger. Sucli a ring 
requires no repair. It the surgeon finds that the site where the sac has been 
tied and cut off appears as a weak area lying outside the cord, but that the 
cord is not displaced medially, that the inner margin of the ring is firm, and 
that the deep epigastric artery runs a straight course, he will be content with 
some simple approximation of the edges of the defect in the transvcrsalis fascia 
over the stump of the sac. If, on tire other hand, he finds that the ring as a 
whole is dilated, the cord displaced and the artery shifted, he can only restore 
normal relations by moving the cord outwards to that part of the ring formerly 
occupied by the neck of the sac. and repairing the weak area to its metiial side. 

(1) Simple Suture of the Defect in the Internal Ring. The weak area must 
be exposed by drawing the cremaster and internal oblique muscles strongly 
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upwards with a small retractor, thus bringing into view the transversalis fascia 
lateral to the cord, die slump of the divided sac, and the defect around it. The 
margins of the defect are defined by palpation and brought togeUier by a stitch 
of No. I chiomicised catgut, the needle taLing a bite of firm fibrous structures. 
Tivo methods of closure may be recommended in tiiese borderline cases: 

(a) The Arbuthnot Lane "X’* stitch, wfaicli draws the edges of the defect 
over the peritoneal stump. 

(b) A mattress stitch passed on a round-bodied needle, first through Pou- 
part's ligament about t /2 inch lateral to the internal ring, under the conjoined 
muscle, to emerge at the ting, dien out through the upper margin of the defect 
and back thiough its inner margin, and then back imdei the muscles to pierce 
Poupart’s ligament again about ^-inch from its point of entry. This stitch 
diaws the margins of the defect together, and die whole weak area outwaids. 

(2) Recousiructian of the Inlemal Ring- After ligature of the sac, the cord 
must be displaced to the outer and upper part of the stretched nng, and held 
there by a retractor, which at the same time keeps back the muscles and exposes 
ilic inner part of the defect. The margins of what should be the ring can be 
felt more easily than seen, but after identification they may be defined by 
careful snipping away of loose tags of fascia and muscle. It is essential that the 
repair material shouhl be andioied at its edges to firm fascial tissue. 

(a) Silk ieinfoicentent. I personally prefer ijie use of silk to any other 
nietliod, as it docs not iniolve dislocation of or injury to any of the normal 
structures of die canal or its neighbourliood, it is rapid, easy and atraumatic, 
and it forms dm basis of a lough and permanent fibrous slicath. A length of 
No 4 Chinese twist silk on a small, curved needle is {Massed tlu’ough the inner 
margin of the stretched ring previously defined, and through Poupan’s liga- 
ment just below this, and knotted. The short end is caught in a hamostat. The 
sdk is worked backwards and forwards across the weak area, taking alternate 
biles of ring margin and Poupan’s ligament, and drawn tight enough to lie 
straight, but not to exert any tension. This darning is continued outwards 
till the ring is reduced to an opening which exactly fits the cord, lying well 
out and under cover of the internal oblique. The silk is then knotted on itself 
and continued back, taking biles of Poupart’s ligament between the former 
studies and of the transversalis fascia a few millimetres outside the ring 
margin. When the starting-knot is readied, the two ends of silk are tied to- 
gether and cut short. 

(b) Fascial strip darning. A repair, similar in all essentials to that described 
with silk, may be pciforracd with one or two fascial strips. The strip may be 
taken from the fascia lata of the thigh with a fasciaiome. Alternatively, a rib- 
bon cut from the external oblique aponeurosis, and left attached at one or 
other end, may be used for Uie same purpose. I have used a strip cut from 
the upper leaf, left atiadied at its outer end, and brought to die internal ring 
through a tunnel in the musdes, arguing diat such a strip uould automatically 
become tense when the abdominal musdes contracted. The belief that any 
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isolated strip of muscle continues to act as such is probably erroneous, but, at 
any rate, the repairs carried out by this method ha\e stood the test of time. 

(c) Turner's operation. Philip Turner repairs a badly stretched internal ring 
by turning up a flap of fascia lata from the thigh under Poupart’s ligament 
and suturing it to the margins of the defect medial to the cord. Philip Turner 
(Guy’s Hosp. Rep., 13:237, 1933) wiles; “The essential feature of the opera- 
tion is that a pedicled flap of fascia lata with its base at Poupart’s ligament is 
used for the purpose of diminishing tlie size of the opening and strengthening 
the fascial boundary of the canal. The flap is turned upwards beneath 
Poupart’s ligament into the inguinal canal, and is sutured to the margins of 
the gap which ha\e been caiefully defined at an earlier stage.. ..The original 
deep surface of the flap, uhich was in contact with the muscles of the thigh, 
looks fonvard, ivhile the original superficial surface, in relation with the fatly 
tissues of the thigh, is now in contact with the extra-peritoneal fatty tissue at 
the back of the inguinal canal.” 

In all of the above operations, the cremaster is carefully sutured over die 
cord, as in the standard operation.* 

COAIPLETt RECONSTRUCTION OF THE POSTERIOR IV'ALL 
OF THE INGUINAL CANAL 

I shall now describe four |)osicrior reconstruction operations which 
may, on occasion, be employed for large oblitjue heriiL-c in which 
the margins of the internal ring and of the posterior wall of the 
inguinal canal are unduly stretched and in which the shutter-like 
action of the inguinal muscles is lost or partially lost. These opera- 
tions are illustrated on page 984. 

Anterior reconstruction operations are unsound in principle and 
are associated with a high percentage of recurrences when they are 
carried out for the type of case under discussion. Bassini’s operation, 
^Vyllys Andrews’ imbrication operation, and Halsted’s rectus sheath 
flap operation are all widely practised for such cases as these; but in 
latter years where I have found it inadvisable to employ either the 
standard operation or a modification of it which involves some partial 
reconstruction of the posterior wall of the inguinal canal, I have pre- 
ferred the floss silk lattice repair to the operations which are about to 
be considered. In other words, where a large oblique inguinal hernia 
is associated with a wide internal ring, atrophied muscles and a poor 
sphinctenc mechanism, either the floss silk method or Gallie s opera* 

lOgilvie, Poit Graduate Surgery, Medical PuWicauons, Lid, London, vol. 3. p. 3637. 1937. 
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tion is likely to be follotved by better results than the Bassini type of 
operation or its modifications. 

Bassici’s Operation. A straight incision is made a 1/2 above 
and parallel to Poupart’s ligament, extending from a point just lateral 
to the internal ring to the lower 5 jart of the centie of die external 
ring. The external oblique is exposed and slit up from the external 
ring to a point about a ^ inch above the internal ring. The edges 
of the aponeurosis are picked up witii artery forceps, freed from the 
undeilying structures and retracted. The cremaster is incised and 
the hernial sac isolated from the other structures in the cord as far as 
die internal abdominal ring. The neck of the sac is then transfixed, 
ligatured and divided. The cord is supported in the loops of Moraiit 
Baker forceps and drawn forward, while the interrupted sutures are 
being introduced (fig. 216 [1]). 

The arching fibres of the internal oblique muscle and the con- 
joined tendon arc sutured behind the cord 10 the inner shelving 
margin of Poupart’s ligaiucm in order to make a new floor in the 
inguinal canal. In all some five to six inicnupied sutures of No. 0 or 
No. 1 twenty-day chromic catgut or of No. 2 or No. 3 twisted silk 
are introduced before being tied. 

The upper leaf of the divided cremaster muscle and the internal 
oblique muscle are firmly retracted upward and outtvard in order to 
expose the internal ring fully while the first suture is being passed. 
This stitch takes a good bite through the lower fibres of the internal 
oblique, just above the ligatured neck of the sac, then passes through 
the fascial margin of the inner border of the internal ring imme- 
diately medial to the cord and then through the curved edge of 
Poupart’s ligament. The ends of this suture are dipped ivith haemo- 
stats and laid aside while the next suture is being inserted. This 
suture picks up from above downward the lower fibres of dm internal 
oblique, the upper leaf of the aeniaster muscle, die transversalis 
fascia, the lower leaf of the cremaster muscle, and finally the shaip 
edge of Poupart's ligament. Three or four other sutures are passed 
in a similar manner, but the last stitcJi picks up ilie conjoined tendon 
and the inguinal ligament very close to their insertion (see fig. 
216 [1]). 

When all the sutures are introduced they are tied seriatim and their 
ends are cut short but not too short. 
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Fig. 216.— Four Typls of Posterior Repair for Cure or Inguinal Hernia. 
(1) Bassini. (2) Wjlljs Andreivs. (3) Halsted. (4) Bloodgood. 


The cord is now laid on its newly constructed bed and the external 
oblique aponeurosis and skin are sutured in turn. There are, of 
course, many modifications of this operation, including the overlap- 
ping of the flaps of the aponeurosis from above downward in a double- 
breasted fashion, and the method of suturing of the external oblique 
aponeurosis behind the cord. 
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Wyllys Andrews’ Imbrication Operation. Wyllys Andrews first de- 
scribed this operation in 1895 (Chicago Al. Rec., 9:67, 1895), a fur- 
ther excellent account having more recently appeared in the Surgical 
CJivics of North America (14:919, 1934). It has stood the test of 
time and is today a very popular operation in many clinics. This skil- 
ful method of posterior reconstruction may be readily recommended 
for those cases in which the tissues are sufficiently good to permit of 
imbrication of the aponeurotic tissues, upon rrhich, as Andrew has 
stressed, its success depends. 

The skin incision is made in the usual manner, and the external 
oblique and external ring are exposed. The incision in the aponeu- 
rosis is made a little higher than in Bassini’s operation— that is, 1 to 
Ii /2 inches above the inguinal ligament— in order to piovide a fairly 
large lower flap of aponeurosis. After the sac has been dealt with, the 
cord is lifted up in Uie rings of Morant Baker forceps while the 
sutures arc introduced. The first stitch is passed immediately medial 
to the point where tlie cord emerges from the internal abdominal 
ring, and the last stitch is placed at the medial end of the canal and 
includes a good bite of Cimbernai’s ligament. Eacli stitch (No. 0 or 
No. I twenty-day chiomic catgut or No. 2 or No. 3 plaited or twisted 
silk) is passed first from the deep fascia of the thigh immediately be- 
low Poupart’s ligament into the inguinal canal (the finger should 
guard tlie femoral vessels from injury); then through tlie conjoined 
muscles (or tendon) and cremaster from within outward; then back 
through the recurved edge of Poupart's ligament; then through the 
upper leaf of the external oblique aponeurosis, not far from its edge, 
and finally back through the lower leaf of the external oblique 
aponeurosis, a i/^-inch above Poupart’s ligament, to appear on the 
thigh close to its point of first insertion. This W-stitch is well illus- 
the manner depicted in figvire 216 (3). 

After the last stitch has been inserted, each is firmly tied and the 
cord is replaced on its newly-formed muscular-aponeurotic bed. The 
lower leaf of the aponeurosis of the external obliijue muscle is then 
sutured over the cord to envelop it or to form a fibrous roof of the 
canal, pains being taken to reduce the external ring to the diameter 
of the cord. 

Halsted’s Rectus Sheath Flap Operation. The Halsted operation 
(Bull. Johns Hopkins Hasp., 14:208, 1903) consists of turning down- 
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ward and outward a semMunar flap from the anterior sheath of the 
rectus muscle to reinforce the posterior wall of the inguinal canal in 
the manner depicted in figure 216 (3). 

Bloodgood’s Operation. By this method the anterior rectus sheath 
is incised for about 2 inches or so and the outer portion of the exposed 
rectus muscle and its sheath are drawn downu'ard and sutured with 
the conjoined tendon and internal oblique muscle to Poupart’s liga- 
ment behind the cord. Reference to figure 216 (4) will make this 
point quite clear. 

I have had no experience of this operation and I dislike it on prin- 
ciple. It is unthinkable that the dislocated rectus muscle, drawn out 
of its usual line of action, pulled upon by stitches, and 'with some of 
its fibres strangled by sutures, will remain fused to the inguinal liga- 
ment for any appreciable length of time. 

OPERATIONS FOR DIRECT INGUINAL HERNIA 

The best operations for direct inguinal hernia are: (I) Gallic's 
posterior repair by means of strips of fascia lata, and (2) the floss 
silk lattice posterior repair method. 

I. Gallie’s Operation. Gallic sutures are usually taken from the 
ilio'tibial band, either by an open operation or by means of a fascia- 
tome. By the first method an incision about 12 inches long is made 
over the outer aspect of the thigh down to the fascia lata, and strips 
of fascia 10 inches long by a l^-inch "wide are removed. The result- 
ing gap in the fascia may be closed with interrupted sutures or left 
unclosed t\hcn the edges cannot be approximated without consider- 
able tension. 

There are many disadvantages associate! with this method. It is 
time-consuming, the extensive wound in the thigh may become in- 
fected, and if too much fascia is excised it may leave the thigh in a 
weakened condition or there may even be an obvious hernia of the 
muscle. 

By the second method a fasciatome is used. Small’s instrument is 
ingenious and efficient and is used by most surgeons in this country. 
It enables the surgeon to cut clean, regular fascial strips of full length 
ivith the minimum of trauma. For limited operations, suitable 
neurotic strips may be cut from the tissues in the immediate vicinity 
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of the operative field. In the repair of inguinal hernia such strips 
are usually taken from the external oblique aponeurosis. 

Gallie’s epoch-making operation is best described in his ou’n tv’ords. 
The follou'ing is taken from the much quoted and classical account 
given by Gallic and by Le Mcsurierin the Biilish Journal of Surgery: 

In the case of direct inguinal hernia the defect in the ordinary Bassini opera- 
tion has frequently been lecognised and many attempts have been made to 
impro\e on this operation by liliing the defect in the abdominal wall with 
muscular or aponeurotic siniciures whidt might be able to witlisiand the 
strain. Thus, the transpiantation of a portion of the lectiis muscle to Poupart’s 
ligament, the turning down of flaps of the rectus sheath, and the transplanta- 
tion of patches of fascia lata hate all had their advocates. These operations 
all Jiavc tlie defect, however, lliai they depend for their success on the healing 
togeilier of fibrous or muscular structures, a factor which unfortunately cannot 
be depended upon. None of iltcm, therefore, has ever become recognised as 
the established method of proceduie. 

The structures about the inguinal canal are peculiarly suitable for the use 
of living sututes. No dependence can be placed on a muscle sudt as die internal 
oblique, but in the immediate neighbourhood are the abdominal aponeurosis, 
the conjoined tendon, ibe sheadi of the rectus, and Poupari's ligament, ali 
strong fibrous structures which will give firm anchorage for the suture. IVidt 
a sufficient number of strips of fascia lau. therefore, the weak spot in the 
abdominal wall can be filled up completely without any disturbance of the 
normal anatomical relations and without any dependence on the uncertain 
process of healing. 

Fioni our experience with living sutures a few points in technique Jiave been 
evolved whidi are useful. Much lime can be saved by having a second operator 
to secure and prepare the sutures. A few mmuies betoie they are required he 
makes a long incision on the lateral aspect of the thigh ami exposes the fascia 
lata. The fat and areolar tissues are carefully removed with the blade of a 
scalpel over the whole area from whidi the sutures are to be taken. A small 
longitudinal indsion is then made through the fascia, and with a pair of blunt- 
pointed scissors It is ripped to the required length. This will vary from 9 to 12 
inches according to the length of the thigh. A second incision in the fascia is 
made i^-inch later to the first, and one end of Uie suture so prepared is cut 
flee and trimmed to a point. Tins end of Uie suture is jiassed ihrough die eye 
of a large curved needle, and tied securely after transfixion with fine silk. The 
needles are very thick, and have an eye which is large enough to allow die 
strip of fascia to enter easily. The lemiinal end of the suture is then cut free, 
and a fine linen ligature is lied aiound U to prevent spliiting. The sutuie is 
now lifted from its bed and is ready for use. In taking the first stitdi ilie needle 
is passed through a lough portion of the edge of the gap to be closed and then 
through the terminal end of the suture. In this way a slipknot is produced 
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^vhich forms an excellent anchor. The suture is wo\en strongly into the edges 
with as many bites as seem necessary, and pawed backt^rards and forwards across 
the opening until its svhole length is used up. Owing to the slippery character 
of the fascia it will be found useful to anchor the sutures at every second or 
third stitdr by some form of knot. We usually combine a single loop-knot with 
transfixion. When the first suture has been used up, a second may be attached 
to it in the same way as pieces of tennis gut are fastened together, and the 
serving continued. In this way one suture after another may be inserted until 
the opening is completely dosed. The suture is finally ended by splitting its 
terminal portion into two strands which are tied together about the suture in 
a triple knot. This knot should be made secure by transfixing it with a catgut 
ligature which will hold its loops in contact until they become firmly healetl 
together. 

The wound in the thigh has never given us any concern. Where not more 
than four sutures have been removed the opening in the fascia can be readily 
closed with catgut, and there does not appear to be sufficient strain upon it 
in the ordinary movements of the thigh to cause it to open again. In several 
instances, however, so much fascia was used that the opening could not be 
closed, and in these cases no attempt at closure was made. In not a single 
patient, of the two hundred or more in whom strips of fascia have been re- 
moved from the thigh, has there been any complaint of symptoms or any 
evidence of disability resulting therefrom. 

The operation for direct inguinal hernia presents no difficulties. The incision 
IS made so as to allow perfect exposure of the spine of the pubis and the inscr* 
tion of the conjoined tendon and the rectus sheath. After splitting the external 
oblique, the upper leaf is reflected until a good view is obtained of the white 
abdominal aponeurosis. The sac is dealt with in the usual maimer, although 
occasionally we have done nothing with it more than to push it backward out 
of the way. The first suture of fascia lata, ^-inch wide, is then andiored 
securely into the rectus sheath close to its attacliment to the pubic bone. The 
needle is now passed behind the spermatic cord to pierce Poupart’s ligament 
at its insertion into the pubic spine. If possible it should be made to pick 
up the periosteum to make the security of its fixation more certain. WJien the 
sucure is drawn Caul, (he weakest spot in tlte abdoininai wall, name}}, that 
which lies behind the external abdominal ring, is filled with a tough aponeu- 
rotic tissue which effectively prevents any bulging through die ring. The sew- 
ing is continued in an outward direction, drawing the internal oblique muscle 
to the reflected portion of Poupart’s ligament behind the cord, until the posi- 
tion of the internal ring is reached. Here the suture is locked and tlien c^ied 
to the outer side of the ring, where a supporting stitch is inserted. In this way 
the cord, at the point where it disappears through die abdominal wall, is sur- 
rounded by a fibrous ring which will effeanely prevent the development of a 
hernia at this point. By locking each siitdi at this stage die possibility of 
undue constriction of the cord is prevented- The sewing of the internal oblique 
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muscle lo Poupart’s ligament in this manner is a detail of tlie operation tvliicli 
in our opinion is of \ery little \’alue in preventing recurrence of the hernia. 
It is of value, howeser, in permanently covering the peritoneum with a tliick 
la^er of muscle which will prevent the protrusion of peritoneum through the 
drinks of lire next lajer of sutures, which is the important one in the pre- 
vention of recurrence. This lajer commences as a continuation of the first, at 
llie outer side of tlie internal ring. The neetlle takes a solid bae of the abdomi- 
nal aponeurosis at its point of fusion with the cMcmal oblique and is then 
passed behind the cord to pick up Poupart's ligament. The suture is carried 
backward and forwaid across the space, wiili frequent lock-stitches, until the 
sheath of the rectus is readied, and ihis also ts woven to Poupart's ligament 
until the whole space is filled with fascia down to the pubic spine. No attempt 
IS made wiili the second row of sutures to drag the abdominal aponeurosis and 
die rectus sheath out of their normal positions. No greater tension is exerted 
on the sutures Uian is sufficient to make them lie flat. The whole idea of the 
operation is to fill the weak spot in the abdominal wall with what may be 
called a filigree of living aponeurosis, and to depend on the strength of tin's 
filigree and on its grip on the surrounding tissues for tlie cure of tlie hernia. 
^Vhat one does with the external oblique is of relatively little importance. 
Usually in direct hernia it is too weak to be of any value to the surgeon. In our 
earlier operations we closed it down to the external ring with a narrow strip of 
fascia, but m the last four years we have simply sewn it up with catgut The 
time which is spent in preventing a Iteniia from getting out of the canal is much 
better spent in preventing it from getting into it.- 

Technical details of Gallic’s operation will be readily appreciated 
by referring to the accompanying diagram (fig. 217 [1, 2, 3, 4, 5 and 
6]). The simple method of anchoring the end of the fascial strip to 
the eye of the needle is well shown in figure 217 (la, b and c). 

2. The Floss Silk Lattice Posterior Repair Method. This posterior 
reconstruction operation is almost identical with the Gallic method 
except that silk is used instead of fascia lata, and with the ‘‘darn-and- 
staylace” procedure, which was originally described by Sampson 
Handley (P)actxlioner, June, 1918). During the last six years at tlie 
Southend General Hospital we have employed this method for the 
majority of our cases of direct inguinal hernia, and so far in our first 
sixty cases only one recurrence has been noted. We have preferred 
floss silk to Pearsall’s No. 4 Chinese twist silk as suture material. 
The floss silk W'hicli we use is specially prepared for us by Arnold 
and Sons. The floss silk is boiled for four hours and a long strand, 

2 Gallic and Le Mesurier. Bnl J. Suig.. 12.289. Iffil. 
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some 20 to 26 inches in length, is t^visted around a glass rod ^vhich 
is immersed in a hennetically sealed glass tube containing absolute 
alcohol. Just before use, the silk is immersed in warm normal saline 
solution and tlioroughly rinsed in doubly distilled water to rid it of 
all traces of the alcohol. 

Floss silk is stronger than strips of fascia lata. It remains, of course, 
unabsorbed in the structures in which it is “buried, it produces no 
tissue reaction, and e\emuany it becomes incorporated in fibrous 
tissue. 

In conducting this operation tve follotv the Halsted all-silk tech- 
nique and insist upon the most scrupulous asepsis, hzemostasis and 
gentleness. Up to date we have had no post-operative complications 
suclt as stitch abscess, hxmatoma, sinus formation, extrusion of the 
floss silk or frank suppuration of the wound. The final results have 
been truly gratifying in every respect, and the operation site has, in 
every instance but one, been strong, supple and cosmetically perfect. 

The operation is performed as follows: The skin is prepared with 
alcohol, and die skin crease incision is used. Tetra-cloths are affixed 
to the skin margins, after ligaturing the superficial vessels ivith fine 
silk and after defining the limits of the external ring and freeing the 
aponeurosis of the external oblique muscle from all fatty tissues. The 
external oblique and cremaster layers are divided and reflected, and 
the external pillars cleared of fatty and muscular strands. It is most 
important to define the insertion ot the inguinal ligament to the 
pubic spine and to obtain a clear view of the origin of the rectus 
muscle from die pubis. In the case of a long standing oblique inguinal 
hernia with an unusually large sac and a wide neck, the sac is isolated 
from the cord and the neck of the sac is defined at the internal ring, 
ligatured and divided. In the case of a direct inguinal hernia ive make 
a rule neither to disturb the sac in any way nor to attempt to liga- 
ture or invaginate it. The object of the operation is to produce a solid 
flat uniform fibrous-silk sheet, to protect the ivhole of the posterior 
wall of the inguinal canal, and at the same time to provide a suitable 
aperture for the passage of the aird. This is obtained by construct- 
ing a lattice tvith a 20 inch strand of floss silk threaded on a small, 
curved, round-bodied trocar-pointed needle. The cord is lifted up- 
ward and out of die ivay in the loops of Morant Baker forceps, and 
the suture is introduced first of all by taking a good bite of the deep 
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aspect of Poupart’s ligament at its point of insertion into the pubic 
spine, and then through the lateral tendinous fibres of the rectus 
muscle, close to its origin from die body of the pubis. The end of the 
suture is not tied at this stage, but is left long and caught up in the 
jaws of a hiemostat (fig. 217 [7]). 

The suture is now continued in a lateral direction, i.e., toward 
the internal ring. First a bite of the recuri’ed edge of the inguinal 
ligament is taken, then each side of the cremaster, then of the con- 
joined tendon and then back again to Poupart's ligament, and so on. 
The stitches are placed almost vertical and side by side, and they 
are not pulled upon tightly in such a way as to strangle the tissues 
or to drag Poupart’s ligament out of its normal alignment; in fact, 
the floss silk is evenly darned into position on the posterior floor of 
the inguinal canal tvithout the slightest degree of tension, and 
actually in some cases there appears even to be a considerable degree 
of slack. 

\Vhen the internal ring is reached, the cord is drawn firmly out- 
ward and slightly downward by making traction on the Morant 
Baker forceps, and the upper and outer margins of the internal 
oblique are retracted upward and outward. The internal ring, or 
rather the new internal ring, should always be reinforced, and in 
placing it as far as possible from the external ring care should be 
taken not to compress the cord unduly at its point of emergence 
from the abdomen. 

The internal ring is best reinforced as follows: The floss silk is 
knotted or locked on the cur\ed edge of the internal oblique, just 
above the reflected cord. It is then carried transversely across above 
the cord, passed through the internal oblique muscle and knotted or 
locked, then passed dowmeard to pick up the edge of Poupart’s 
ligament lateral to the cord, and lastly three sutures are repeated in 
the reverse direction, being knotted or locked at each angle so that 
the emerging cord is buttressed and surrounded by a double ring 
of reinforcing floss silk. From this point the suture is carried toward 
the medial end of the canal, as illustrated in figure 217 (8). At the 
extreme (medial) point of the canal, the free end of the suture is 
tied to the end which has been left long and steadied with artery- 
forceps (fig. 217 [9 and 10]). The edges of the aponeurosis of the 
external oblique are then sutured behind the cord, using uninter- 
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rupted sutures of fine silk, tints placing the cord subcutaneously. The 
wound is now closed. 

In order to avoid the formation of dead spaces in ^vhich serum 
may collect and thus predispose to infection, stitch abscess and so 
forth, the subcutaneous tissues and the fascia of Scarpa and of Camper 
on each side of the wound are e\'enly and accurately approximated 
with a series of closely placed interrupted sutures of the finest silk. 
The skin edges themselves are closed with vertical mattress sutures 
of horse-hair, deknatel or dermic, after which a simple gauze dress- 
ing is applied, this being kept in position by a broad piece of flexible 
clastic strapping. The skin stitches are removed on the third or fourth 
day, and it is most important to keep the patient in bed for a period 
of not less than three weeks. 



CHAPTER 2 
Femoral Hernia 

Femoral hernia occurs in both sexes, but is, of course, much com- 
moner in the female than in the male, the proportion being about 
three to one. It is relatively uncommon in children, boys being more 
often affected than girls. It is also frequently bilateral, I have ne^c^ 
seen a case in an infant. In adults it is commoner on the right side 
than on the left, although bilateral cases are by no means rarely 
obsert’ed. 

The hernial sac presents in the thigh on the medial side of the 
femoral vein, immediately below Poupart’s ligament and lateral to 
the spine of the pubis. The sac, which is always acquired, is bounded 
anteriorly by Poupart’s ligament, posteriorly by Cooper’s ligament, 
medially by Gimbernat's ligament, and laterally by the femoral vein. 
After leaving the saphenous opening, the hernial sac tends to ride 
upward over Poupart’s ligament, where it may be mistaken for an 
inguinal hernia; but it may spread oui\vard or descend downward 
into the thigh. 

The coverings of the sac from within outward are: (1) the peri- 
toneum; (2) the septum crurale; (3) the cxiraperitoneal fatty tissue: 
(4) the femoral sheath from the transversalis fascia; (5) the cribri- 
form fascia from the fascia lata, and (6) the deep and superficial 
fascia and skin. 

A femoral hernia rarely presents any difficulty in diagnosis. In the 
average uncomplicated case the swelling is found on examination to 
be smooth, small and globular; its neck can be identified below 
Poupart's ligament and beloiv and lateral to the pubic spine, and 
Avhen reducible it is often possible to feel the sac or rather its thick- 
ened co\’erings. 

In an obese patient a femoral hernia may pass unnoticed for years 
and may even be o\ erlooked when it is the seat of strangulation. The 
sac frequently contains a little clear peritoneal fluid. The usual con- 
tents are omentum, small intestine, and, on the right side, a portion 
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of the cascum. Occasionally a bllopian tube, an ovary, or even the 
appendix, may occupy the sac 

The most important complication is strangulation, and it has 
been computed that this is eight to ten times more common in femoral 
hernia than in inguinal. 

Riditer’s hernia, in rvhich only a part of the lumen of the intestine 
is nipped by the femoral ring, occurs more often in femoral hernia 
than in any other variety. 

The follotving conditions have to be considered in die differential 
diagnosis: (1) inguinal hernia; (2) obtui’ator hernia; (3) saphenous 
varix; (4) enlarged lymphatic gland; (5) psoas abscess, and (6) 
lipoma. 

TREATMENT 

The only satisfactory ticatmciu for femoral hernia is operation. 
The potential dangers of a femoral hernia are greatei than those 
of inginnal or any other type of hernia. Strangulation, as I have 
pointed out, is about ten tunes more frequent in such cases, progresses 
more rapidly to gangrene owing to the razor-like edge of Gimber- 
nat's ligament, and is more fatal in its outcome. 

In my experience there is no such thing as a well-fitting, efficient, 
serviceable truss for the control of a femoral hernia. "Truss treat- 
ment is dangerous as there is no prospect of cure by this means, and 
usually a truss cannot be fitted to a femora! hernia so as to retain it 
safely. If the hernia slips by the truss pad, there is great danger of 
strangulation" (Watson). "A truss should never be ordered, or 
countenanced if die patient suggests it, except in those rare wide- 
mouthed and easily reducible swellings, where the age or health of 
the patient prohibits an operation even under local anesthesia” 
(Ogilvie). 


OPERATIONS FOR FEMORAL HERNIA 
These fall into two groups: 

1. Low operation, or femoral route, i.e,, operations performed 
through die saphenous opening. 

2. High operation, or inguinal route, i.e., operations perfonned 
dirough the inguinal canal. 
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The low operation is a simple procedure which can be quickly 
performed with the minimum amount of interference. It should be 
the operation of choice for children, feeble patients, and for the 
“occasional” surgeon. It is associated with a recurrence rate which 
varies from 5 to 10 per cent. 

The high operation in this country is commonly named after 
Lotheissen (Zentralbl. /. Chit., 25:548, 1898), although Annandale 
{Edinb. M. ]., 21:1087, 1875) was undoubtedly the first surgeon to 
employ and to describe the inguinal approach in the radical cure of 
femoral hernia. 

The Low Operation. There is a choice of many incisions; these in- 
clude the following: 

1. The Oblique Incision. This is an incision about 3 inches long, 
which is made parallel to and about 1 inch below Poupart's ligament. 

2. The Vertical Incision. This is begun a 1/2 inch above Poupart’s 
ligament and is extended dowmvard for a distance of 3 inches, over 
the femoral canal and parallel to the femoral vessels. 

3. The Crease Incision. This is also used in operations for the 
radical cure of inguinal hernia. 

The crease incision is perhaps the best, although in cases of strangu- 
lated femoral hernia the \crtical incision is to be preferred as it is 
more direct and entails less dissection of the skin daps. 

After the skin incision has been made, the numerous bleeding 
points in the subcutaneous tissues are picked up and ligatured, skin 
lotvels are placed in position and a search is made for the sac. The 
hernial sac is enveloped by a large number of various layers, and 
each of these should be exposed, freely incised, stripped off tire sac 
and pushed in an upward direction toward the neck of the sac. It 
may at times be difficult to find the sac when it is very small and 
thin, and when it is deeply placed and cosered by a thick pad of fat. 
There is, hou e\ er, no mistaking the sac itself once it is reached, as 
Its outer surface is more definite, whiter and more opaque than tliat 
of any covering layer, and its lining is shiny and smooth. It is very 
important to isolate the neck of the sac as high up as possible, in fact 
the parietal peritoneum above the neck of the sac should in most 
instances be displayed. To do this the sac should be drau’n firmly 
doremrard, ivhile the fibrous strands which encircle the neck are 
divided and brushed aside. A little further dissection idth gauze pel- 
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lets clipped to tlie tips of mosquito forceps will bring into view the 
parietal peritoneum tvhich, in contrast to the sac, is tvhiter, denser 
and more fibrous. 

Before the sac is opened, the surgeon should remove any strands 
of fatty tissue which cling to Poupait’s ligament, to the pectineal 
fascia and to the sharp curved edge of the falciform process. The 
fundus is steadied with artery forceps, opened and emptied, and die 
neck of the sac— or rather the tongue of peritoneum ivell above it— 
is then transfixed, ligatured and cut off. The stump, when released 
from traction, should disappear from sight, and if it does not do so 
it should be pushed up the femoral canal into the extraperitoneal 
tissues. 

There are many methods of closing the femoral ring by anchoring 
Poupart’s ligament and perhaps the falciform ligament to the pecti- 
neal fascia, including: 

1. The Purse-Stiunc Method, Marcy (1892) used a purse-string 
suture irhich picked up Poupart’s ligament at its inner end and 
passed through Gimbernac’s ligament, the pectineal fascia and a por- 
tion of the femoral sheath, emerging again through Poupart’s liga- 
ment near iu point of entry (fig. 218 [i]). A similar method was 
described by \Vood (1885) and Boiimi (1891) and was also rec- 
ommended and practised by Coley (1908). Cushing (1888) used two 
purse-string sutures of silk, the first approximating Poupart’s liga- 
ment and Cooper’s ligament, thus closing the femoral canal, ivhile the 
second suture partially closed the saphenous opening. 

2. Closure by I>terrupted Sutures. Bassini (1885), after excis- 
ing the sac as high up as possible, introduced two sutures from 
Poupart’s ligament to the pectineal fascia, picking up Gimbemat’s 
ligament on the ts^ay, and five sutures from tlie edge of the falciform 
process to the pectineal fascia (fig. 218 [2]). When all these sutures 
rvere introduced iliey were tied one by one, thus effectively closing 
the femoral ring. Locku'ood, in his Hunterian Lecture (1888) recom- 
mended a similar method, but stressed the importance of protecting 
the femoral vein with a finger in die canal, and of picking up a good 
bite of Cooper's ligament and Poupart’s ligament when introducing 
the sutures. Marchetti (1922) occluded the femoral opening with 
three or four stout sutures which were passed through the lower 
edge of the aponeurosis of die external oblique and through Cooper’s 



Fic. 218.— Operations for Femoral Hernl\. 

(I) and (2) shmv (he low operation. 

(3) and (4) show the high operation. 

ligament, including the periosteum. Payne (1935) used sutures of 
fascia tvith excellent results. 

The High Operation. The crease incision, tvhich is advocated for 
operations for inguinal hernia, is employed for most cases of femoral 
hernia. The aponeurosis of the external oblique, the pillars of the 
external ring, the lower edge of Poupart’s ligament, and the fatty 
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envelope of the sac are freely exposed; the cribriform fascia is divided, 
and the enveloping layers of the hernial stvelling are individually dis- 
sected free in order to isolate the sac. 

The outer aspect of the sac— and more especially the region of the 
neck— should be thoroughly freed of all adventitious structures be- 
fore tire fundus is clipped with artery forceps, steadied and cauti- 
ously opened. Omentum, if Uiickened or inflamed, should be liga- 
tured and excised. Adherent omentum should be freed from its 
attachments to the sac and any bleeding points secured before it is 
returned to the abdomen. A knuckle or loop of intestine should be 
pushed back into the peritoneal cavity by pressure with the tip of the 
finger. The neck of the sac, which is now completely freed from 
below, is clamped rvith artery forceps, and the remainder of the sac is 
excised. A small retractor should then be inserted under the upper 
margin of the wound to retract it upward and imvard in order to 
expose the extental ring and the aponeurosis of ilte external oblique. 
The inguinal canal is now opened by incising the external oblique 
aponeurosis into the pillars of the ring: the edges of the aponeurosis 
are clipped with hxmostats and dissected to display the conjoined 
tendon above and Poujjart’s ligament below: the cremaster is picked 
up and divided longitudinally, and the cord or round ligament, 
stripped from its slender embracing muscular fibres, is held upward 
in the rings of Morant Baker forceps so that a dear view of the 
posterior wall of the inguinal canal is afforded. 

The strong transversalis fascia, and it is indeed strong membrane 
in this region, is divided ivith a knife about to inch above and 
parallel to the inner aspect of Poupart's ligament for a distance of 
about 1 inch, and in so doing the epigastric vessels and their large 
pubic branches must be carefully protected from any injury. 

The upper edge of the transversalis fascia is picked up Avith artery 
forceps and drawn out of the way while the neck of the sac is sought 
for by blunt dissection in the loose extraperitoneal fatty and areolar 
tissues which surround it. The haancMtat ^vhich iras clamped to and 
which was steadying tlie neck of the sac below Poupart’s ligament 
is now released so that this structure can be dratvn through the 
femoral tunnel into the inguinal canal. The edges of the neck of the 
sac are picked up, freed from the bladder medially, and incised longi- 
tudinally on its lateral aspect for its full extent, after tv’hich the 
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parietal peritoneum immediately proximal to the neck of the sac is 
transfixed, tied off with stout catgut or silk, and cut away j4 inch from 
the ligature. 

The weak spot under Poupart's ligament is buttressed from within, 
either by suturing the inner end of the conjoined tendon to Cooper’s 
ligament or by stitching the inner end of Poupart’s ligament to 
Cooper’s ligament. In this way a shutter is formed, and in my experi- 
ence it is immaterial tvhether the conjoined tendon or Poupart’s 
ligament is sutured to the glistening tendon which overrides the ilio- 
pectineal line. 

The arching muscular fibres of the internal oblique and the 
parietal peritoneum are held aside by a flat retractor, Poupart’s liga- 
ment is drawn downward, and the surgeon places a finger on the top 
of the external iliac vein to protect it from injury during the suturing 
process. 

Three stitches of No. I twenty-day chromic catgut of No. 3 silk on 
a small, curved, round-bodied, trocar-pointed needle are inserted 
through Cooper’s ligament. Tlie first suture should lie close to the 
femoral \ein and the last one close to the edge of Gimbernat’s liga- 
ment or should even pierce a portion of this ligament. All three 
sutures should, if possible, take a good bile of the periosteum of the 
ilio-pectineal ridge, in addition to the pectineal ligament itself. Hav- 
ing passed these three sutures through Cooper’s ligament, the surgeon 
may elect to close the hernial opening by carrying the sutures through 
the inner end of Poupart’s ligament as in figure 218 (3), or through 
the conjoined tendon a lA inch or so from its free margin, as is de- 
picted in figure 218 (4). 

It IS best to tic the outermost suture first, after which the remain- 
ing two sutures are individually knotted. The cremaster and external 
oblique aponeurosis are sutured with No. 00 twenty-day chromic cat- 
gut or fine silk, and the skin flaps are approximated much in the 
same way as in the operation for inguinal hernia. 


OTHER OPERATIONS FOR FEMORAL HERNIA 

1. Modifications of the High Operation.— {«) Gallic s Method. Here, 
after tlie sac has been removed, a long fascial strip is darned back- 
ward and forward betsveen Poupart’s and Cooper’s ligaments, the 
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suture starting at the pubic spine and continuing outward until the 
medial aspect of the femoral vein is reached. 

[b) SiUuie of the Transvet salts Fascia to Cooper's Ligament. As 
previously pointed out, the transverealis fascia in this region is a dense 
fibrous sheet, and Dickson (Surg., Gyttec. ^ Obst., 63:665, 1936) has 
recommended that the upper leaf of the divided transversalis fascia 
should be drawn down (after it has been freed from the overlying 
muscular portion of the conjoined tendon) and stitched to Cooper’s 
ligament ^vith three interrupted sutures, the outermost of ^vhich 
should be as near to the femoral vein as is practicable. In his opinion 
this is all that is required to close ofif the canal effectively. 

(c) Reinforcement of the Conjoined Tendon by an Aponewotic 
Layer, (i) Wyllys Andrews’ method. In this operation the upper leaf 
of the aponeurosis of the external oblique is brought down behind 
the cord and sutured tvitJi tlic conjoined tendon to Cooper's liga* 
ment in a manner similar to that adopted in the operation for in- 
guinal hernia; (ii) Halsted’s rectus sheath method. 

{d) Plugging the Crwal Canal, (i) With die sac, as advised by 
Melville (Brit. M. J., 1:467, 1935); or (it) by auto-lransplants. 

2. The Estraperitoneal Operation. Lenthal Cheatle was the first 
to devise the extraperitoneal approach lor the radical cure of inguinal 
and femoral hernia. He writes: 

Several cases in quick succession presenting difiiculiies in the efficient excision 
of the sac led me to devise a new method by which these and other troubles 
could be easily and successfully dealt with when they arise. 

I approach and readi llie back of the inguinal canal from a middle-line 
incision in the lowest part of the abdominal wall. Unless compelled by some 
complication I do not open the general peritoneal cavity. All the work is done 
in a space made in the subperitoneal tissue. I have operated in this ivay upon 
forty-one patients. In the first nine I made all the incisions longitudinal. In 
tite remainder I have trat ersed the abdominal walls by Pfannenstiel's method. 

I will describe an uticomplicaced operation. The patient is placed in the Tren- 
delenburg position and the operator stands on the side opposite the hernia. A 
transverse skin incision 4 or 5 inches long is made 1^ indies above the sym- 
physis pubis. Its centre corresponds with Uie middle line. A transverse incision 
is made in the aponeurosis of the rectus abdominis of both sides, care being 
taken not to injure eillier linea semilunaris. The linea alba is undercut up- 
wards and downwards, to within 1 or 2 indies of the umbilicus, and to the 
symphysis respectively; in doing so tlie sheath of each pyramidalis muscle will 
be opened. The opening thus made in the aponeurosis is retracted up and 
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down and the subperitoneal tissue ocposed by separating the abdominal mus- 
cles in the middle line. The peritoneum and its contents are pushed up on 
both sides and if necessary kept up by packing. Tsvo retractors are inserted 
on the side of operation. The retractors should ha\e long, separate and blunt 
prongs. The lot\er retractor, by far the most important instrument in the 
operation, should pull the abdominal wall downwards, outwards and fonvards. 
Forwards to lift up the abdominal wall. Its prongs should reach the deep 
epigastric artery and \ein. I should not advise anyone to proceed with the 
operation until he is satisfied that this retractor is in its proper position. The 
upper retractor pulls the structures outwards. After more completely pushing 
upwards the outer part of the peritoneum and thoroughly exposing the iliac 
fascia the neck of the sac can be seen entering the inguinal canal. The deep 
epigastric artery and \ein are delimited and separated from the inner part 
of the neck of the sac. Chejne’s dissector is a \ery useful instrument to use for 
this purpose. The spermatic veins and \as deferens with its vessels are found 
and separated from the whole length of the exposed sac. These structures are 
usually on the outer and under surface of the sac. Having cleared the sac U is 
pulled out of the canal by gentle continuous traction in the direction in which 
it lies. If there are no indications of the possibility of its easy extraction the 
sac is cut and the canal portion replaced. (Congenital liemiar would belong to 
this t)pe.) The neck of the sac including part of the parietal peritoneum is 
then transfixed and removed. Finally the inguinal canal of the 0 ]>posite side 
is examined and if abnormalities exist they are treated on the same lines. 1 
have only once had to ligature a vessel in the sub})eriioneal space and that was 
a small branch of the deep epigastric vein. 

I will now describe: First, the complications and structures with which I have 
met. Secondly, the hernise I would avoid. Thirdly, the hcmiac I would select 
for this operation. 

(I) Complications and structutes with which I have mel.—l have found and 
removed unsuspected and potential liernial sacs from the opposite side in three 
patients. In others I have cleared from the internal opening of the canal firmly 
attached dimples of the parietal peritoneum. In others I have removed fibrous 
cords that passed from llie parietal peritoneum into the canals. In the case of 
one patient the urinary bladder occupied the canal and was practically a part 
of the neck of the sac. The peritoneum was peeled from the bladder, and the 
sac was radically excised. IVhcn I meet with tins complication again I shall 
distend the bladder with fluid; this will render the separation of the perito- 
neum safer and easier. I may say here that it was a sequence of hernu in which 
the bladder appeared that made me devise some procedure by which I could 
deal more adequately with this complication. I am sure the operation I have 
described to you allows the adoption of a complete and safe method. In seven 
cases I found the urachus, which bore the same relation to the sac as that 
occupied by tlie bladder. This was traced to its union with the bladder, and it 
contained a good deal of unstriaied muscle, very tortuous patent arteries, and 
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some fat. In a few patients 1 liave traced adliesions between bowel and sac, 
and omentum and sac. into the general peritoneal cavity, which I have been 
compelled to open to satisfactorily clear them away. Tiic hernias in these in- 
stances apjicared to be reducible before operation. Tlie obliterated hypogastric 
artery was recognised in tJie sac in three cases. In one of these the lumen of 
the vessel tvas not obliterated at the point of section. From one patient I re- 
moved a small sac entering the canal and missed a mudt larger one that was 
plastered against the iliac fascia and outer part of the inguinal opening. It 
%vas this mistake that makes it so essential to expose the iliac fascia. In another 
patient I had the following unfortunate experience- I had removed the sac 
on liie left side and found an unsuspected sac entering the internal ring on 
the right side. I congratulated myself on removing these ttvo sacs from the 
same opening. In si.\ weeks the patient returned with a direct hernia on the 
right side. Rightly or wrongly I associated my operation with this new Iiernia 
and determined to take Mr. Victor lionney's advice and adopt Pfannenstiel’s 
method of traversing the abdominal walk As an unusual complication, I may 
mention that through the same opening I have removed an appendix from a 
patient who suITercd from appendicitis and inguinal hernia. 

(2) The hernia I would not select for this operation are direct hernia, irre- 
ducible enteroceles, hernia in male children under 7 or 8, and old hernia? in 
wind] the internal opening has been dragged down opposite the external. 

(3) Hernia I would select.— TUose m females of any age, and all uncom- 
plicated inguinal hernia: in males over 7 or 8. I would not exclude irreducible 
cpiplocelcs. 

1 may here say that I ha\e approached femoral hemite by the same meiliod 
It has been quite easy. In some cases I have covered the internal opening of 
the crural canal by turning up a flap of periosteum from the pubes and by 
turning outwards and upwards a larger periosteal flap from the back of the 
symphysis pubis. In other cases I have blocked this opening by coiling up into 
a plug the internal saphena vein which 1 dissected from the thigh as far as 
the knee. 

It is loo soon to leport upon the success of these measures of occlusion in 
femoral hernix, but all is well so far.* 

A. K. Henry (Lancet, 1:531, 1936) also employs the extraperi- 
toneal approach to the remoral region, using a midline sub-umbilical 
incision. The right rectus muscle is displaced outward above the 
pubis, and the parietal peritoneum is separated from the abdominal 
wall in the direction of the crural canal. After exposure of the neck 
of the sac from above, the fundus is freed by blunt dissection and 
drawn upward into the exiraperiloneal area, after tvhich it is opened, 
emptied, ligatured at its base and cut off. If the sac is very large it may 

I Leiiihal Chcaile. Proc. Roy. Soc. Med , 15 - 5 , 13 . 1921 ; Bril. M. 2:1025, 1921. 
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be emptied of its contents from above, and after this has been done 
the neck of the sac is divided and closed, leaving the sac plugging 
the femoral tunnel. Henry closes the canal by turning up a triangular 
flap of fascia, pedicled in front from the pectineal muscle, and sutured 
to Poupart’s ligament. But it is just as simple and effective to close 
the gap by approximating the conjoined tendon or Poupart’s liga- 
ment to Cooper’s ligament. The sutures can be placed with precision 
and nicety, as an excellent view is obtained not only of Cooper's 
ligament, Gimbernat’s ligament and Poupart’s ligament, but also of 
the all-important iliac vein. Through a midline incision it is of course 
possible to deal with both sides if necessary. 



CHAPTER 5 

Umbilical Hernia and Ventral Hernia 

UMBILICAL HERNLV 

Hernias occurring at the umbilicus are of three varieties: 

1. Congenital UmbiKcal Hemiae. (a) Complete exomphalos, and 
(b) congenital hernia into the cord. These are due to developmental 
defects in the mid-line. 

2. Infantile Umbilical Hernise. These occur in the infant soon 
after birtli when the umbilical cicatrix yields to coughing, straining, 
vomiting, etc. 

3. Adult Umbilical Hernite. Tliese are most frequently seen in 
obese ^s’omen over the age of 40. 

Ezomphalos and Congenital Hernia into the Cord. These should 
be operated upon during the first twelve hours of life, provided no 
other gross abnormalities are present. Unless the abdominal tvall can 
be closed before infection supervenes, death is uievitable. At first 
sight, in some severe examples of exomphalos, the abdominal wail 
appears to be markedly deficient, but this is, in fact, rarely the case. 
The abdominal Avail is merely displaced and a satisfactory closure can 
ahvays be effected. 

The operation is best carried out under local anesthesia. The 
sheath of the ttvo rectus muscles being freely infiltrated tviih 0.5 per 
cent novocaine solution, the tJiin sac is opened and tied oil at the 
point of its junction ivitli the umbilical ring. In order to facilitate 
reduction of the contents, the Avound should be enlarged in an up- 
Avard direction (never in a downward direction lest the patent 
urachus or the bladder itself be injured). When the contents have 
been reduced into the abdominal cavity, the Avound should be rapidly 
closed Avith a series of through-and-through sutures of stout silk, silk- 
Avonn gut or stainless alloy steel Avire. 

Infantile Umbilical Hernia. Infantile umbilical hernia, unless un- 
usually large is best treated by conservative measures {e.g.j strapping) 
1003 
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during the first 18 months to 2 years of life. After this time a natural 
or spontaneous cure is unlikely to take place. 

Elaborate methods of closure of the opening are neither necessary 
nor advisable. A small curved incision (about a 1/2 inch below the 
hernia) is made so as to reflect and preserve the umbilical cicatrix, 
and the sac is defined and opened, after tvhich the neck is crushed 



Fig. 219.— OptRATioN tor iNfANTiLE Umbiucal Hernia. 


and ligatured with silk or chromic catgut and the redundant portion 
of the sac cut away. The edges of the aperture in the linea alba are 
cleared of fatty tissue, freshened, extended laterally by two small cuts 
through the inner borders of the rectus muscles and are then evenly 
approximated by a series of interrupted cross-stitches or vertical 
mattress sutures of silk (fig. 219). The skin flap is sutured back in 
place and a large gauze pad is firmly strapped over the tvound to 
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prevent the formation of a troublesome hxmatoma. The •wound 
heals well, and after nine months or so the scar is almost invisible. 

Umbilical Hernia of Adults. A truss is generally useless for these 
cases and should be advised only for small and completely reducible 
hernix where the risk of plastic repair is considered prohibitive. 
Strangulation is a common complication and is associated tvith a 
high mortality. Most of the patients are middle-aged or elderly, fat, 
heavy, indolent tvomen tvho are life-long sufferers from chronic in- 
digestion, chronic constipation and chronic cough, and these are 
indeed poor subjects for surgery. Much can be done to improve their 
general condition before operation by ^strict dieting, regular exercise 
and mild purgation, and by measures directed to'the improvement of 
their cardiovascular and respiratory systems. Liketvise, in order to 
ensure a reduction in the size and in the tension of the hernia they 
siiould be kept in bed for at least a week or I'vo before operation is 
undertaken. 

mayo’s operation 

The transverse overlap method for the radical cure of umbilical 
hernia tvas introduced by W. J. Mayo in 1893. The operation should, 
if possible, be performed under local anxsUiesia. 

Two longitudinal semilunar incisions are made outlining the 
hernial swelling, and these are deepened through the fat until the 
aponeurotic layer is exposed for a wide area above and belory the sac. 
The whole mass of skin, fat and hernia is held up by the assistant 
while the neck is cautiously cut round with a knife or scissors. The 
sac is defined and opened near the base of the protrusion, as omental 
adhesions or adherent gut are less likely to be encountered here than 
over the suinmk. A hnger is introduced into the opening, which is 
then carefully enlarged by snipping with scissors (fig. 220 [1]). Ad- 
herent omentum is dealt with on the usual lines, the colon or small 
intestine is returned to the abdomen and the entire sac and overlying 
skin are cut away (fig. 220 [2]). The operation is completed by making 
the upper aponeurotic edge of the opening overlap the lotver. This 
is performed as follows; The aperture in the linea alba (which is 
almost circular) is extended on eacli side by incisions carried through 
all layers till they expose the inner border of the rectus muscles, thus 
making the opening transverse. It is important to make these lateral 



Fig. 220.— Mavo’s Operation for Ombiucal Hernia. 


incisions in the ring, othenvise it is difficult to ensure a good overlap. 

A series of mattress sutures of strong chromicised catgut or silk 
are now introduced, the first being passed through the upper flap 
exactly in the midline about 2 to 2^4 inches from its free edge, from 
without inirard; then through the lower flap from tvithin outward. 
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Vs to 1/4 from its edge, and back through the edge of the lower 
flap; and then through the upper flap from %vithin outtvard, a i/^ inch 
to the side of its point of entry, (fig. 221 [3]). Two mattress sutures are 
similarly inserted on each side of the first one, making five mattress 
sutures in all (fig. 221 [3]). The five sutures are now dra^vn tight, 
thus pulling the entire thickness of the aponeurotic and peritoneal 
structures \vell behind the upper flap. The sutures are tied firmly and 
the long ends cut away about a inch from the knots. The upper 
flap is now everted in order to expose the suture line and the gaps 
bet^veen the sutures, ivhich are closed with four interrupted catgut 
or silk sutures (fig. 221 [4]). The free edge of the upper flap is drawn 
firmly dotvnward and stitched to the aponeurosis belotv by a con- 
tinuous suture, as is well portrayed in figure 221 (5). 

A piece of corrugated rubber or a drainage tube should be inserted 
through a small separate stab incision to pievent serum or blood from 
collecting beneath the long incision. The patient should be kept in 
bed for at least three weeks, and before being discharged should be 
provided with a ivell-fitting coiset. 

EPIGASTRIC HERNIA 

Epigastric hernia is a protrusion of fat (pro-peritoneal lipoma) 
through an aperture in the supra-umbilical portion of the linea alba. 
These hernia; vary considerably in size. They may be as small as a 
pea or as large as an orange. 

The larger varieties situated near the umbilicus are best termed 
fjara-iimbiJical bermiE. 

In the majority of cases the fatty tumour drags a small funnel- 
shaped process of peritoneum with it Uirough the linea alba. These 
tumours arise from the fat in the falciform ligament, and carry small 
blood \essels ^vith them in their extra-abdominal excursion. The 
symptoms they produce are causcrl by the dragging on the fat and 
peritoneum of the falciform ligament. This irrhalion of the parietal 
peritoneum causes a reflex pylorospasm which Ryle considers to be 
akin to the pylorospasm encountered in some cases of appendicular 
and gall-bladder diseases. The symptoms complained of— eructations, 
nausea, vague abdominal discomfort and epigastric pain, may be 
aggravated or relieved by changes of jjosture. At times there is indiges- 



Fig. 221.— Mayo’s Operation for Umbilical Herma. 


lion of the duodenal-ulcer type, but in some cases vomiting may be 
the only important symptom. The severity of the symptoms is not 
wholly dependent upon the size of the hernia; it is largely the out- 
come of the peritoneal drag or of any concomitant complications. 
Quite small uncomplicated epigastric hernia may produce very severe 
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symptoms and yet pass undetected for many years, particularly in 
obese patients. 

Inflammation or gangrene may arise through the tumour pedicle 
becoming twisted and producing acute localised epigastric pain, 
marked superficial tenderness, and muscular rigidity, which would 
suggest the possibility oE an upper abdominal inflammatory lesion, 
or even a sub-acute perforation. It is possible, too, for a Richter’s 
hernia to occur in the sac of an epigastric hernia, causing symptoms 
of acute intestinal obstruction, which may even resemble those of 
acute perforation, acute obstructive cholecystitis or acute pancreatitis. 
The protrusion is easier to detect when the patient is examined 
standing than when he is lying down. It is often irreducible and very 
tender, pain in the lump being the most important diagnostic feature. 

If a patient has an epigastric hernia with symptoms, and X-ray 
pictiues exclude the presence of ulcer and gall-bladder disease, the 
tumour should be dissected out and the breach in the linea alba re- 
paired by a longitudinal reconstruction operation. 

VENTRAL HERNIA 

Ventral hernia is a protrusion through the anterior abdominal 
wall occurring at points other than the inguinal, femoral or umbilical 
openings. There are two main varieties: spontaneous or acquired, 
and traumatic or incisional. 

In the s/^Ofi/^if!£ous group are included epigastric hernire, hernia; 
of the linea semilunaris, hernia; of the sheath of the rectus muscle, 
etc., ivhilc the /rautnatic group would embrace those hernia; which 
follow accidental tvotinds and abdominal incisions. 

The factors chiefly concerned in the production of post-operative 
hernia, such as infection of the rvoiind, prolonged drainage, inept 
methods of suturing, lengthy incisions through the outer border of 
the rectus muscle, burst abdomen, healing by granulation, etc., have 
already been considered (see pages 48-64). 

OPERATIONS FOR INCISIONAL HERNIA 

These are legion, but may be grouped as folimv’s: 

1. Repair of the abdominal wall, as in a primary laparotomy— so- 
called anatomical reconstruction method. 
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2. The overlap method as in Mayo's operation for umbilical 
hernia. 

3. Suture of the defect in the abdominal wall by means of fascia 
lata transplants or sutures (Gallic s method) or by Rehn’s method of 
dermal patch transplant. 

The ideal method is to excise the scar tissue freely until the 
normal structures are exposed and then to reconstruct the abdominal 
wall as accurately as possible by stitching together its different 
layers. The technical details of the operation vary according to the 
situation of the hernia. Thus when the hernia occurs through a 
gridiron incision, as it may do following an operation for suppura- 
tive appendicitis which has necessitated prolonged drainage, the scar 
is excised, the peritoneum is dissected back from the thickened edges 
of the muscles, opened to free adherent intestines and omentum, and 
then closed with a continuous suture. The scarred edge of aponeu- 
rosis and muscular tissues is next trimmed so that the aponeurotic 
sheath can be separated from the underlying internal oblique and 
transversalis muscles. The muscle layers are approximated with in- 
terrupted sutures and the aponeurosis with a running stitch. Then, 
after drawing the subcutaneous tissues together with fine plain cat- 
gut sutures, the skin edges are united in the usual manner. 

If the hernia is unduly large and the musculature and fascia; arc 
very thin, the surgeon should work on the lines of Mayo’s operation 
for umbilical hernia, i.e., after dealing with the hernial “sac” the 
flaps should be overlapped for a distance of I to S inches. The edge 
of the inner flap is sutured to the deep aspect of the lower flap, after 
which the free edge of the lower flap is fastened to the anterior surface 
of the aponeurosis of the inner flap by a continuous suture. 

Large post-operative hemiie with extensive loss of substance are 
best treated by the method of darning the area with fascial sutures. 
One layer of sutures is used to approximate the edges, and a second 
layer is then inserted, taking a bite of the aponeurosis a inch fur- 
ther out. This second layer reinforces the first and relieves it of all 
strain. 

Midline Sub-Umbilical Incisional Hernia. Nuttall’s rectus trans- 
plantation method can confidently be recommended for cure of this 
type of rupture. The hernia frequently follows a sub-umbilical 
median or paramedian incision for some gyniecological operation. 



Fig. 222 .— Nuitall's Operation for Midline Sub-Umbiucal Incisional 
Hernia. 

e.g., hysterectomy. Tlie swelling varies considerably in size and shape. 
It may be circular, oval or sausage-shaped; it may be small and lie 
ivholly above the symphysis, or it may be pendulous and as large as 
a football, and be seen hanging doumward over the vulva and over 
the upper part of the thighs (fig. 222 [1]). The overlying skin is 
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usually scarred, thin, papery, and ulcerated in patches. Coils of small 
intestine may be identified by their shape and writhing movements, 
and may be partially or wholly reducible. The neck of the sac may 
be a large hole or a narrow ring-like structure, one portion of which 
is commonly formed by the symphysis pubis itself. 

At first sight these cases appear to be unsatisfactory for any form 
of treatment. A truss, abdominal belt or corset is useless in most 
cases, and dangerous ;vhen the complete reduction of the contents is 
not feasible. The patients are usually fat and in a poor state of health, 
many of them are bed-ridden, and depressed as the result of several 
unsuccessful attempts to cure the hernia and from the discomfort or 
pain which is occasioned by recurrent attacks of partial obstruction. 
Yet, it is possible to effect a permanent cure in almost every case by 
Nuttall’s operation {Brit. Af. 1:138, 1036; and Brit. J. Surg., 
25:344, 1937), In a personal series of 16 cases, all operated upon 
within the last three years, there have been no recurrences to report 
up to the present time. 

The technique of this operation will be readily appreciated by 
referring to figures 222 and 223. 

Two crescentic incisions meeting just below the umbilicus and 
above the symphysis are used, and the skin and fat are reflected on 
either side for a sufficient distance to expose the lower halves of the 
rectus muscles and their sheaths. The sac is opened, any redundancy 
is cut an-ay, adherent omemum or bowel is detached as may be neces- 
sary, and the edges of the peritoneum are sutured with a continuous 
stitch. The rectus sheath is then carefully reflected from the muscle 
on either side, and the sheaths are separated laterally in order to 
expose the outer border of the muscle and to afford a good view of 
the origin of the muscle from the pubis and symphysis (fig. 222 f2J). 

Each rectus muscle is then detached from its origin as close to the 
bone as possible and without interfering with its nerve supply. The 
tendon of the left rectus muscle is now drawn downward to the op- 
posite side of the pubis and sutured to the ligaments and fibrous 
tissues here, as depicted in figure 223 (3). The opposite muscle is 
then sutured in the manner shown in figure 223 [4], and a series of 
interrupted sutures is next inserted along the edges to maintain 
good apposition of the over-lapping muscles. The margins of the 
aponeurotic sheath on either side are then brought together in the 



Fig. 223.— Nuttall's Operation for Midune Sub-Umbiucal iNasioNAL 
Hernia. 
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middle line by a continuous suture or by a series of interrupted 
sutures, thereby completely obliterating the triangular gaps on either 
side at the outer border of the rectus muscles. Hsemostasis in the 
subcutaneous tissues must be complete, and all dead spaces must be 
obliterated before the skin is sutured. The patient should be kept 
in bed for three weeks, but after the first week gentle exercises should 
be commenced. There is no necessity for the patient to wear an 
abdominal belt subsequently. 



CHAPTER 4 


Strangulated External Hernia 

A hernia becomes strangulated when the blood supply of its con- 
tents is arrested by constriction of the supplying vessels. 

Strangulated external hernia is the commonest cause of intestinal 
obstruction. Statistics show that it accounts for 40 to 50 per cent of 
all cases. Thus in Vick’s series of 6,892 cases of acute intestinal ob- 
struction {Blit. M. /., 2:546, 1932) there were 3,267 instances of 
strangulation, and in Afclver's series of 335 cases (Arch. Surg., 
25:1101, 1932) there were 147 cases— 44 per cent. 

The relative frequency of the different types of external abdominal 
hernia and the incidence of strangulation is given in the following 
table (page 1018). 

Alclver (Am. J. Surg., 20:1933) states that strangulation occurs in 
2 to 4 per cent of inguinal, in 25 to 30 per cent of femoral, in 15 
to 20 per cent of umbilical, and in 3 to 5 per cent of incisional 
hernix, and this estimate is in many respects similar to that given 
by Seller and Colp in 1925. 

The frequency of strangulation in femoral hernia is explained by 
the small size and unyielding nature of the crural canal, and by the 
sharp edge of Gimbernat’s ligament. Similarly, umbilical hernix are 
susceptible on account of the rigid fibrous tissue round the neck of 
the sac and of the hypertrophy of the contained omentum. The rela- 
tive freedom from strangulation of inguinal and post-operative ven- 
tral hernix is due to the larger size of the neck and to the more 
pliant character of its surroundings. Nevertheless, owing to the enor- 
mous preponderance of inguinal over other types of hernia, the 
chances are that of any 100 cases of external strangulation, about 50 
will be inguinal, 40 femoral, and 10 umbilical, incisional, or one 
of the rarer varieties. 

Although strangulated external hernia is encountered principally 
between the ages of 30 and 60, it may nevertheless occur in infancy 
or in old age. 
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THE INCIDENCE OF HERNIA AND STRANGULATION (Wangensteen) 


J3J ‘paiBjnSuBJis 



Belief 

& Colp 1925 4139 3208 77 4 0 291 

Erdmann 1927 2587 2300 89 1.8 97 
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The sex incidence varies with the type, Frankau {Brit. J. Surg., 
19:176, 1931) has shown that strangulated inguinal hernia is eight 
times more common in men than in women, and that strangulated 
femoral and umbilical hemiae affect tvomen more often than men 
in the ratios of 4 to 1 and 6 to 1, respectively. 

Strangulation may occur at the first descent of a hernia into a con- 
genital sac, but more often it complicates a previously existing and 
reducible or partially reducible hernia. In certain instances strangu- 
lation may be caused by: 1. The rapid or gradual descent of addi- 
tional contents into the sac. 

2. A rapid or gradual increase in the contents of the sac; or 

3. External violence, e.g., repeated attempts at reduction. 

Acute intestinal obstruction is almost invariably seen in association 

with the condition, although' in Richter's hernia and in epiplocele 
it may be tardy in appearance. The obstruction is mostly mechanical, 
the strangulated coil of intestine being occluded by the constricting 
agent, e.g., Gimbernat's ligament, but at times the ileus is paralytir 
and due to reflex stimulation of the sympathetic, e.g., strangulation 
of an epiplocele. The small intestine is present, cither alone or with 
omentum, in 85 per cent of inguinal. 80 per cent of femoral, and 60 
per cent of umbilical strangulations. Omentum alone (epiplocelel 
is found in 17 per cent of femoral and approximately 8 per cent of 
inguinal and umbilical strangulations. The colon rarely occupies the 
sac of an inguinal hernia (6 per cent) or a femoral hernia (2 per cent), 
but it is frequently present in umbilical hernia: (30 per cent). Still 
rarer contents are the urinary bladder, the vermiform appendix, 
a Meckel's diverticulum (Littre’s hernia), and the pelvic organs. 

The sites of strangulation and of the constricting agent vary with 
the type of hernia. In inguinal hernia the constricting mechanism 
may be: (1) the pillars of the external abdominal ring; (2) the in- 
ternal abdominal ring; (3) the condensed fibrous tissue around the 
neck of the sac; or (4) a band or membrane within the sac itself. 

In femoral hernia the constricting agent is the knife-like edge of 
Gimbernat’s ligament or the dense bands of adhesions which encircle 
the neck of the sac, while in umbilical hernia the hard ring of apo- 
neurotic tissue which forms around the neck of the rupture is mainly 
responsible. 

When a coil of intestine is ensnared and strangulated at a hernial 
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orifice it passes through thiec feirly distinct morbid stages. The 
stages are not sharply demarcated; nevertheless, at operation they are 
discernible from one another and provide a good guide in so far as 
the management and the prognosis of the lesion arc concerned. 

Stage 1 — The Stage of Viable Gut. As a result of the interference 
with the venous return the portion of gut ensnared becomes con- 
gested, s^v’ollen, cedematous, and dark red or purple in colour. 
Although engorged with blood and distended by gases which it 
cannot absorb, it retains its shape and its elasticity, its power of 
peristalsis and its smooth and shiny appearance. The arteries can be 
felt pulsating in its mesentery. The fluid in the hernial sac is at 
first clear and sterile, but later on it becomes blood-stained. 

Stage 2 — ^The Stage of Non-Viable Gut. The chief feature of this 
stage is haemorrhagic infarction of the strangulated intestine. The 
distended veins of the turgid intestine burst, and the extravasated 
blood permeates the gut wall, pours into the lumen of the bowel in 
large amounts, and tightly distends the hernial sac. The intestine 
will be seen to be black, dark grey, greenish*grcy or chocolate col- 
oured. It has lost its shine and elasticity and is incapable of peristalsis. 
The exudate in the sac may be blood-stained or muddy, and possess 
fasculent odour. It is often teeming with virulent micro-organisms. 
The arteries in the mesentery cease to pulsate and decomposition sets 
in. 

Stage 3 — The Stage of Gangrene. The tvhole of the strangulated 
loop or portions of the devitalised gut now become gangrenous. 
Necrosis generally starts at one of two points: either at the sites of 
constriction, or at the apex of the loop at the anti-mesenteric border. 
Later on the necrotic process involves the ^vhole loop. 

Perforation of the gangrenous gut is followed by the formation of 
an abscess in the sac. This abscess may burst externally, and the re- 
sulting fecal fistula at times leads to a spontaneous cure of the condi- 
tion. In a number of cases, although the loop as a tvhole is viable, 
anaemic lines or ulcerative patches occur at the points of constriction. 
At operation, unless the affected loop and a few inches of intestine 
both proximal and distal to the site or sites of constriction are pulled 
down and carefully inspected, these localised patches of necrosis may 
be overlooked, tvith the result that perforation may develop as an 
early or late sequel, leading to diffuse peritonitis or fibrous stricture. 
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The intestine proximal and distal to the strangulated segment shows 
die changes typical of acute obstruction. 


SOAIE RARE TYPES OF STRAN'CLJLATED HERNIA 

Epiplocele, or strangulated omentum, rarely becomes frankly gan- 
grenous. It sometimes leads to paralytic ileus oxving to reflex stimula- 
tion of the sympathetic. 

Partial entewcele (or Richter’s hernia) occurs, according to 
Frankau, in about 10 per cent of strangulated femoral hernice. It is 
a serious and treacherous type of strangulation. The hernial pro- 
trusion, being small, may be overlooked, and as the obstruction is 
only partial the symptoms in the early phases may he mild and even 
misleading. Gangrene and perforation rapidly ensue, however, when 
the herniated portion of the intestinal wall becomes tightly nipped by 
the unyielding ring. Less than a third of die cases are diagnosed 
within the first forty-eight hours of strangulation, and the deadi-rate 
is o\er 30 per cent. 

Retwgiade strangulation (or Maydl’s hernia) is a hernia of W 
formation, tvith two loops in the hernial sac and an intervening loop 
in the abdomen; the latter loop becomes strangulated ow’ing to kink- 
ing or compression of its mesentery. 

Clinical Features, The signs and symptoms of strangulated external 
hernia are those of intestinal obstruction widi in addition the pres- 
ence of a painful, tender and often tense swelling at one of the 
hernial orifices. 

The type of obstructive symptoms will vary according to ivhich 
portion of gi.it becomes obstructed in the hernial sac. If the jejunum 
is entrapped, the symptoms will be very acute; if the ileum, the mani- 
festations will be somewhat modified; while if the colon alone fills 
die sac the symptoms may be comparatively mild in character, al- 
though none the less serious. When the omentum alone is caught up 
in the hernial orifice there w’ill be pain, nausea, constipation and 
sometimes vomiting, but the obstruction is never absolute, and evacu- 
ation of the bowels may be effected by means of enemata. 

In the average case the obstructive symptoms are characteristically 
those of low small-gut obstruction, that is, intermittent bouts of col- 
icky abdominal pain, frequent vomiting, and complete constipation— 
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no flatus or fxces being passed. Collapse, dehydration, toxxmia, low 
blood pressure and distension of the belly are late manifestations 
and must not be awaited. In neglected cases all the above symptoms 
will be present, and also other associated complications, of which 
high blood urea and scanty urine are the most important. The 
abdominal diagnostic sign is increased peristalsis which can be easily 
discovered on auscultation. In late cases the absence of this sign is 
of serious significance, implying, as it docs, paralysis of the intestines. 

The local swelling is situated over a hernial opening. In most cases 
a history of previous reducibility can be obtained, but occasionally 
strangulation may be the first intimation of the presence of such a 
protrusion. With the onset of strangulation the hernia becomes irre- 
ducible, tense and tender, and there is no impulse on coughing. 
The contents of the sac can sometimes be determined by percussion. 
The imprisoned bowel may yield a tympanic note tvhich may be 
damped when the sac is filled with fluid. It is, hotvever, never so dull 
as the percussion note produced by incarcerated omentum. 

\Vangensteen {Bowel Obstructions, 1937) states that the presence 
of gut in the sac can frequently be demonstrated by a lateral or 
oblique X-ray film. 

When the ensnared gut becomes gangrenous the swelling becomes 
less tense and less tender, but there is still no impulse on coughing. 
If the patient survives long enough, the skin over the nipiure will 
gradually become swollen and acutely inflamed, until finally it 
sloughs away, giving rise to a fxcal fistula and perhaps to a cure of the 
disease. 

Differential Diagnosis. — I. Strangulated Inguinal Hernia. This 
must be differentiated from: (a) irreducible hernia; {b) inflamed 
hernia; (e) incarcerated hernia; (d) acute hydrocele of the cord; (e) 
inflamed inguinal or iliac glands; (/) torsion or inflammation of an 
inguinal testicle; (g) thrombosis or phlebitis of the veins of the 
pampiniform plexus. 

2. Strangulated Femoral Hernia. This may be confused with: 
{a) adenitis of the femoral glands; {b) thrombosis of a saphenous 
varix; (c) the tense and painful hydrocele of a femoral hernial sac; 
(d) an inflamed appendix in a femoral hernial sac; (c) a strangulated 
inguinal hernia, or (/) a strangulated obturator hernia. 

A strangulated obturator hernia is very rarely diagnosed prior to 
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exploratory laparotomy, but Wakeley {Brit. ]. Surg., 26:515, 1939) 
has pointed out that the condition should be suspected if on rectal 
or vaginal examination a tender lump can be identified above the 
inferior ramus of the ischium. Constant and severe pain along the 
inner side of the thigh as far as the knee {Howship-Romberg sign) 
corresponding to the sensory supply of the obturator nerve in a 
patient with signs and symptoms of intestinal obstruction, is strongly 
suggestive of strangulated obturator hernia. Of 396 cases of obturator 
hernia that were collected by Watson, the vast majority were strangu- 
lated. 

3. Strangulated Umbilical Hernia. Cope says that the two com- 
monest mistakes made in connection with umbilical hernia are: 

(a) Overlooking a small hernia deeply embedded in fat; and 

(b) Assuming that the hernia is not strangulated because the 
symptoms are not very acute. 

The fact that the death-rate for strangulated umbilical hernia is 
three to four times higher than that for strangulated inguinal and 
femoral hernix shows the great need for early diagnosis and prompt 
surgical interference. 

Prognosis. Over 2,000 individuals die annually in Great Britain 
from strangulated hernia. The death-rate is, however, lower than that 
of other obstructive lesions. Braun and Worimann’s 1,196 cases 
(1924) show a mortality of 15.6 per cent, Vick’s 3,267 cases (1932) of 
17.8 per cent, and Frankau's 1,487 cases (1924) of 15.7 per cent. The 
average mortality of internal obstruction is about 40 per cent. The 
prognosis in strangulated external hernia depends to a large extent 
on the duration of strangulation before operation— the time factor. 

Here are the statistical figures compiled by Frankau (Brit. J. Surg., 
19:176. 1931) (page 1024): 

These figures show that the de.ith-rate from inguinal and femoral 
strangulation is multiplied more than five times by delaying opera- 
tion beyond the first twenty-four hours. The reason for this is that 
in the late cases the gut is almost invariably devitalised or frankly 
gangrenous, and such measures as resection, exteriorisation, etc., are 
essential in order to save life. 

In Frankau’s series of cases resection was performed 105 times with 
forty-five deaths (42.8 per cent), while in Braun and Wortmann’s 
series 286 resections were followed by 144 deaths, a mortality of 50.9 
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Table 2 

CO>fPARISON OF DURATION AND MORTALITY OF 
STRANGULATED HERNIA 


Variety 

Duration of Strangulation 

No. of 

Deaths 

Mortality 

Cases 


Per Cent 


0-24 hours 

113 

25 

6 


o\er 21 hours 

161 

\S 

80 

Femoral 

0-24 hours 

26y 

10 

3.7 


o\er 24 hours 

320 

66 

20.6 


0-24 hours 

59 

14 

23.7 


over 24 hours 

66 

36 

54.4 


0-24 hours 

741 

49 

0.6 


over 24 hours 

547 

150 

27.4 


Table 3 
PROGNOSIS 



1st Dav 

2nd Da> ' 

3rd Day 

4th Day 

5th Da> 


Per Cent 

Per Cen^ 

Per Cent 

Per Cent 

Per Cent 

Inguinal strangulations . . . 

6 

15 1 

28 j 

40 

36 

Femoral strangulations .... 

3-7 

18 j 

25 1 

IG 

1 


per cent. In 1,509 cases in which no gangrene ri'as present, the 
German surgeons reported a death-rate of only 9.0 per cent. A 
number of statistics published in J939 show almost identical death- 
rates. 

Other factors bearing on the prognosis of strangulated hernia are: 
0) the age and general condition of the patient; (2) the type, si/e, 
contents and position of the hernia; (3) the lenglli of intestine 
involved; (4) the intensity of the constriction; (5) the management 
of the cases before and after operation; (6) the anaesthetic emplo)ed; 
(7) the actual operative procedure, and (8) the incidence of post- 
operative complications. 

Treatment. Every case of strangulated hernia demands immediate 
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operation under appropriate anaesthesia. The only alternative to 
operation is reduction by taxis. Taxis, which is a dangerous pro- 
cedure, is only justifiable when the patient refuses operation. The 
dangers of taxis arer 

1. The entile sac and contents may be displaced into a position 
bettveen the layers of the abdominal wall. 

2. The hernial sac may be ruptured and the contents be forced 
into the scrotum or abdominal wall. 

3. The intestine may be ruptured or severely bruised, the reduc- 
tion being followed by acute peritonitis. 

4. The gut may be reduced, but on its return to the abdomen it 
may rotate on its mesenteric axis and so produce a volvulus. 

5. The gut may be non-viable, and its replacement into the ab- 
dominal cavity may be followed by perforation and general 
peritonitis. 

"Reduction en masse" is obviously an extremely dangerous com- 
plication, as it tends to suggest a cure when it is really an aggravation 
of the lesion, ft should be suspected, or rather diagnosed, if an 
apparent reduction is followed by pain, shock, or persistence of the 
obstructive symptoms. Here the only chance of saving the patient’s 
life depends upon immediate operation under local anesthesia, but 
even so the death-rate is very high. 

Operation should be proceeded with even where during the induc- 
tion of anesthesia there appears to be— or actually is— a complete 
reduction of the hernial contents. 

Pre-Operative Preparation. For early cases, i.e., for those admitted 
to hospital within twelve hours of strangulation, no special pre- 
operative treatment is required. The skin is prepared, and a suitable 
pTe-sjjsESlhetic is adroinisiered before tJie patient is removed to the 
operating room. 

For cases seen after the fiist twelve hours, an hour or so should be 
spent on pre-operative treatment. 

The folloiving measures are advocated: 

1. Anti-shock Treatment. Morphia, gr. and scopolamine, 
gr. Yi-,0, is injected subcutaneously; heat is applied to the abdomen; 
and normal saline solution with 5 percent glucose is slowly run into 
a vein, the drip being continued during the operation and for a 
variable period aftenvard. 



1026 ABDOi\fINAL OPERATIONS 

2. Blood Tiansfusion. This is often a life-saving measure. It not 
only replaces the blood lost— which may be considerable if the hernia 
is large— but it helps to combat shock and toxaemia. 

3. Duodenal Drainage. A catheter is passed by the nasal or oral 
route, and is used for aspirating the contents of the stomach and 
upper coils of the small intestine. This measure is of great value, 
since it prevents air swallowing and the inhalation of vomit, and at 
the same time decompresses the distended bowel above the strangu- 
lation, thus maintaining its tone and blood supply and avoiding 
paralytic ileus and distension necrosis. 

4. Catheterisation. The patient should be catheterised shortly 
before the operation is started. 

5. Enemata. No aperients or enemata are given immediately 
before operation. 

Anaesthetic. Local anxsthesia is the method of choice (see page 970). 
In those few cases where the local anxsihetic does not appear to be 
wholly effective it may be supplemented 'U'ith gas and oxygen. If for 
one reason or another local anxsthesia is contra-indicated, a spinal 
anxsthetic should be given, ahvays provided that the patient is not 
suffering from shock and has not a low blood pressure. 

OPERATION— GENERAL PRINCIPLES 

The general principles governing the various steps of the opera- 
tions for inguinal and femoral strangulation are the same. Thus: 

1. The Incision. This should be ample so as to afford easy access 
to the sac and the constricting agent, and should be made either over 
the hernial protrusion or just to one side of it. 

2. The Exposure and the Opening of the Sac. All the structures 
are incised down to the sac, which is carefully separated from us 
coverings. Using the flat of the blade, the sac is cautiously opened at 
the fundus in order to avoid injury to the presenting distended 
intestine. When the sac is opened there will be an escape of fluid, 
and its glistening endothelial lining will be seen. The fluid contained 
in the sac may be teeming with pathogenic bacteria. It is important 
therefore to mop up this fluid as soon as it escapes, and to prevent it 
from entering the abdominal cavity or spilling over into the subcu- 
taneous tissues. When the fluid is blood-stained, particular care must 
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be taken in handling the intestine, as this is likely to be very friable. 

3. The Division of the Constricting’ Agent. The sac is slit open 
right up to the neck, and the contents are inspected. No decision as 
to the further steps of the operation can be made until the constric- 
tion has been released by division or stretching of the constricting 
agents. This release must be sufficient to permit of the free with- 
dratval of the strangulated coil of intestine or omentum. 

4. Is the Gut Viable? The strangulated coil and the intestine above 
and below it are very carefully drawn do^vntvard into the ^v'ound and 
examined critically, special attention being paid to the site or sites of 
constriction. If the* gut is obviously viable, it is immediately returned 
to the abdomen without further ado. But, if any doubt exists, the 
loop of gut is covered with a towel tmmg out of hot normal saline 
solution and is examined again after five minutes. 

Is the gut viable, doubtful, or non-viable? 

Viable intestine quickly regains its pinkish or reddish colour 
evenly throughout its entire length; the arteries in its mesentery can 
be felt pulsating; its surface is smooth and glistening; and there are 
no patches or rings of anamia or necrosis at the sites of constriction; 
it retains its shape, and is elastic to the feel. 

The intestine is doubtful when the colour returns slowly and un- 
evenly; when it has lost its normal shine; and when the constricting 
rings remain clearly outlined on its surface or show small linear 
patches of anxmic ulceration. 

Noil-viable intestine is black, grey or chocolate in colour; it has 
lost its glossy sheen; it looks dull, swollen and cedematous; it is 
inelastic— like wet blotting-paper; the vessels no longer pulsate in its 
mesentery; and there may be areas of necrosis at the apex of the loop 
or where the constricting agent has cut deeply into the bowel. 

5. Radical Cure. When the patient’s condition permits, the opera- 
tion is completed by a radical cure of the hernia. 

OPERATIVE TECHNIQUE IN TliE VARIOUS TYPES 
OF STRANGULATED HERNIA 

1. Strangulated Inguinal Hernia. The crease incision may be em- 
ployed (see page 996), but it is more usual to make an incision about 
3 to 3i/o inches long over tlie long axis of the tumour, starting I inch 
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abo\’e the internal ring and finishing at the tvidened neck of the 
scrotum. The inguinal canal is opened wide and the various struc- 
tures tvhich envelop the sac are incised and pushed aside. The sac is 
then identified and opened, and a finger is passed up the canal tou-ard 
the internal ring, either inside or outside the sac, the site of constric- 
tion is found, and this is stretched or divided. Quite frequently, how- 
ever, the pillars of the external abdominal ring constitute the 
constricting mechanism and can be quite easily divided early in the 
operation when the external oblique aponeurosis is incised. Any 
omentum is transfixed, ligatured and removed. The loop of gut is 
pulled dotvTi and the site of the constriction is inspected. If it is found 
to be viable, it is immediately returned to the abdominal cavity. 

The return of the intestine may be rendered difficult on account 
of distension or because a second constriction is present higher up. 
Therefore, before the surgeon attempts to return the intestine he 
should make quite sure that there is no obstacle to reduction. Flexing 
the thigh to relax the inguinal canal and deflating the intestine by 
squeezing it gently with a swab soaked in warm saline solution will 
facilitate the reduction of the viable coil. Other obstacles to reduc- 
tion which may have to be dealt with are hour-glass constriction of 
the sac, an interstitial sacculus or an inguinal testicle. 

The operation is completed by stripping the sac from the cord, 
displaying the neck of the sac, dissecting and cutting the sac away 
after its neck has been transfixed and ligatured, and carrying out the 
most suitable type of posterior repair to safeguard against recurrence. 

2. Strangulated Femoral Hernia. The high operation or inguinal 
route is preferable to the low’ operation or femoral route for these 
reasons: (a) the inguinal approach facilitates division or stretching of 
the constricting agent; (b) the accessory obturator artery can be seen 
and avoided with certainty; (c) should resection of the intestine pro\e 
necessary it can be carried out with greater ease and safety, and 
(d) the operation for radical cure can be performed more satisfac- 
torily when the floor of the inguinal canal is exposed. 

The crease incision may be cinplo)ed, but ■where the hernia is 
large it is wiser to make a long vertical or oblique incision over the 
ssvelling, starting li^ to 2 inches above the inner end of Poupart’s 
ligament and extending downward to a point 1 inch or so belou’ the 
protrusion. The covering layers are divided and dissected off the sac, 
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after which any constricting fibres at the saphenous opening are 
gently stretched or snipped with scissors. The sac is very cautiously 
opened near the fundus, the contained fluid is rapidly mopped up, 
and the contents are inspected. 

The external oblique aponeurosis is next exposed and incised, and 
the pillars of the external ring are split apart. Each edge of the 
aponeurosis is clipped with a lisemostat and freed from the under- 
lying structures; the cremasteric layer is divided longitudinally, and 
the cord is picked up in the rings of Morant Baker forceps and drawn 
away from its bed. The dense transversalis fascia is seized and divided 
well to the inner side of the epigastric vessels. 

The crural ring is now clearly exposed from above and can be 
enlarged by stretching w’iih the finger, assisted by division of Gim- 
bernat’s ligament and of the fibrous compressed bands of tissue in 
front of the ring. The neck of the sac is now cleared of fatty tissue 
and opened above Poupart’s ligament, and the contents of the sac are 
gently pushed upward into the inguinal canal. If the intestine is 
friable and distended there may be some difficulty and anxiety in the 
process of coaxing it through the ring into the inguinal portion of 
the wound. Under no condition should force be used, as the gut is 
very liable to be torn. In those cases where the ring is not sufficiently 
capacious to ensure the safe transmission of the engorged loop of 
intestine, I prefer to divide Poupart’s ligament or to detach it from 
the pubic spine as close to the bone as possible, as advised by Hey 
Groves {Brit. J. Surg., 10:529, 1922). 

After dealing with the intestine, the cut ends of Poupart’s ligament 
are sutured, or, if the Hey Groves’ operation is employed, the inner 
end of the ligament is fastened to the dense membrane which covers 
the ileo-pectineal line, the neck of the sac is ligated, the sac cut away, 
and a radical cure is effected by stitching the conjoined tendon to 
Cooper’s ligament and by approximating the edge of the aponeurosis 
of the external oblique. 

The wound is closed in the usual maimer, and if the subcutaneous 
tissues have been contaminated by the fluid contained in tlie hernial 
sac it is a wise precaution to insert a small drain through the lower 
part of the incision. 

3. Strangulated Umbilical Hernia. As the skin over the swelling 
or in one of the folds may be eczematous or inflamed, some minutes 



1030 ABDOMINAL OPERATIONS 

must be spent in cleansing the area with ether and alcohol before the 
patient is removed to the operating room. Before the incision is 
made, the umbilical swelling and the parts around are again lavishly 
painted -svith alcohol or mercurochrome. Severe infection of the 
tv'ound or cellulitis of the abdominal wall is a grate and not infre- 
quent complication following operation for strangulated umbilical 
hernia. 

A curved incision is made round the lower pan of the neck, tvhere 
the coverings are thicker and where the contents are least likely to 
be adherent to the sac. The fibrous ring, the neck of the sac, and the 
adjacent aponeurosis must be freely exposed before the peritoneum 
is incised and the sac slit up toward the fundus. After this the con- 
striction is cut laterally and the ring is firmly stretched with the 
fingers. 

The contents arc now scrutinised, and adherent intestine is sepa- 
rated from the sac and omentum and reduced into the abdominal 
cavity. The omentum is ligatured off bit by bit on a level with the 
neck of the sac and cut across there, any adhesions to the sac being 
left undisturbed. 

The whole mass— sac, adherent omentum, fat and skin— is now 
removed by making another curved incision ivliich passes over the 
superior aspect of the neck and joins the previous incision round its 
lower aspect. 

The operation is completed by performing Ma)o's operation (sec 
page 1007). 


THE TREAT.MENT OF DOUBTFUL AND NO.N-VIABLE INTESTINE 

1. Doubtful Intestine. It is impossible to lay down any definite 
rules with regard to the treatment of doubtful intestine as so much 
depends upon the condition of the patient, the degree of damage to 
the intestine, and the experience of the surgeon. A small patch of 
gangrene on the anti-mesenteric border of the apex of the botvel can 
be safely turned in and the necrosed ring-like area of constriction 
invaginated by a Summers' suture (Ann. Surg., 72:20, 1920) or a 
continuous Lembert suture, provided the lumen is not unduly nar- 
rowed by this stitch and the rest of the loop is healthy. But if the 
constricted part is severely damaged or if the recovery of the straiigu- 
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lated loop is in question, the only safe course is to regard the gut as 
being non-viable. 

2. Non-viable Intestine. The treatment of the strangulated large 
intestine is stereotyped. The surgeon must not, under any circum- 
stances, resect the gangrenous loop and then proceed rvith a primary 
anastomosis and “drop” the anastomosed portion into the peritoneal 
cavity. To do this is to court disaster. The lifeless loop should be 
exteriorised and drained— colostomy, or resected, in which case both 
ends of the gut must be drained as in the Mikulicz or Devine type 
of operation. 

If a loop colostomy has been performed, a secondary operation for 
closure of the ftecal fistula will be required later on when the patient 
has completely recovered. In the Mikulicz or Devine type of colos- 
tomy the spur should be crushed with an enierotome as soon as the 
patient is out of danger, the colonic stoma being closed extraperitone- 
ally about two months later. Where only a small area of the colon is 
involved, the simple procedure of inverting the gangrenous patch 
tvith one or more purse-string sutures will, of course, prove to be 
adequate. 

The operative measures which may be required in the treatment 
of gangrenous or non-viable small tnlesttne include: 

1. Immediate Resection and Anastomosis. The anastomosis may 
be: (a) end-to-end; (6) side-to-side; (c) end-to-side. 

2. Pauchet’s Method {Pratique chtr. Ulus., Ease., 13:232, 1929). 

3. Exteriorisation. (a) Simple exteriorisation; (b) exteriorisation 
plus drainage of the proximal |x)rtion of intestine; (c) exteriorisation, 
intraperitoneal lateral entero-anastomosis, proximal Witzel enter- 
ostomy follosved by resection of the exteriorised loop, drainage of 
each opeti end, and intraperitoneal closure ol the ends of fhe 
intestine. 


IMMEDIATE RESECTION AND ANASTOMOSIS 

This procedure has a mortality of about 45 per cent. It possesses 
three advantages over exteriorisation: 

1. The patient does not lose ground through non-absorption of 
nourishment. 

2. It is free from the danger of a sloughing and spreading cellulitis 
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of the abdominal wall owing to autodigestion by the escaping diges- 
tive juices. 

3. It avoids the subsequent task of closing an intestinal fistula. 

For these reasons immediate resection plus anastomosis should be 
chosen in all cases in tvhich there is a good chance of survival, i.e., 
with early strangulation of a small loop if the patient is in good or 
moderately good condition. 

Cokkinis UTites: 

It is impossible to fix a time limit, and there are bound to be borderline 
cases, but the procedure is particularly desirable in young children, i^ho rarely 
tolerate an intestinal fistula, and in jejunal sirangulation, where a high fistula 
IS tery apt to lead to setere auto-digestion and rapid starvation. Tlie condition 
of the intestine above the strangulation may also influence our dioice; ihc 
healtltier it is, the better are the prospects of immediate resection. The lengl/i 
of the segment to be resected may be an important factor in large inguinal or 
umbilical herntte, enormous lengths ot intestine have been removed with little 
or no harmful consequences, but as a rule the shorter the necrosed segment the 
better is tlie cliance of surv ival. Not infrequently the experience of the operator 
should be the deciding factor; whilst a skilled surgeon may be justified in 
taking the immediate risk of a primary resection, die occasional operator will 
be well advised to cltoose the simpler and, in his hands, less dangetous pro 
cedure of exterionsation, unless the circumstances are exceptionally favourable 
for the more radical measure.* 

The first step in the operation of entereciomy and entero-anasto- 
mosis is the careful inspection of the mesentery of the necrosed loop 
and of the more grossly damaged proximal intestine to determine the 
extent of the resection. The parts engaged in the anastomosis must 
be healthy and they must have a good blood supply. In practice this 
means that the necrosed coil of gut. together with at least 6 inches of 
the intestines distal to it, 2 feet of the gut proximal to it, and a cor- 
responding portion of the mesentery, is resected. 

Most fatalities can be attributed to peritonitis due to leakage at 
the suture line, to perforation, or to paralysis of the proximal intes- 
tine. The proximal intestine is always distended, and its blood supply 
IS interfered with, particularly in the last one or two feet abov'C the 
lifeless loop. It may also show patches of distension necrosis along 
its anti-mesenteric border, which are a source of danger. 

> CoUinis Post Graduate Surgery, Medical Publications. London, lol. J. p. 1057. 1955. 
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Fjc. 224.— Resection of the Intestine and End-to End Anastomosis. 


The surgeon should make it a rule to resect a little more than is 
necessary under the circumstances. There are many methods of re- 
storing the continuity of the small intestine, but 1 prefer the simple 
and u’ell-iried technique of end-to-end anastomosis or side-lo-side 
anastomosis by open suture. End-to-end anastomosis gives a good 
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anatomical result, and should be the method of choice when the 
calibre of the two loops is much about the same. ^Vhen, however, the 
proximal end is markedly distended and the distal end is narro;v and 
contracted, lateral anastomosis is a safer undertaking. 

The Technique of Resection and End-to-End Anastomosis. The 
portion of the intestine about to be resected is lifted upward to 
render the blood vessels in the selected portion of the mesentery 
visible. The blood vessels are underrun with an aneurysm needle 
and tied off in two places so as to render the division of the V-shaped 
portion of mesentery a bloodless affair (fig. 224 [I]). The mesentery 
is divided between ligatures up to a healthy portion of intestine on 
each side of the part to be resected, after which the gut at the pro- 
posed lines of section is carefully examined and if found to be viable 
the crushing clamps are applied. 

Any large, strong, straight or slightly curved hxraostat, e.g., 
Kocher, Ochsner, Parker-Kerr, etc., may be used as an enterotome. 
Figure 224 (1) illustrates the importance of applying the crushing 
clamp obliquely to the intestine so that more of the anti*mesenteric 
area is removed. This ensures a good blood supply to the cut end of 
the intestine and at the same time considerably increases the diameter 
of the intestine, thereby overcoming any tendency to stricture fonna- 
tion at the site of the anastomosis. 

It should be noted that the clamps are so placed that their tips 
barely project beyond the bowel on the mesenteric side, and that the 
gut is divided with the cautery, diathermy blade, or carbolised knife 
in order to arrest bleeding and to ensure aseptic edges for the 
anastomosis. 

After the intestine has been cut across between the clamps on both 
sides, the affected segment of gut together with its attached mesentery 
is lifted away intact. If the blood vessels in the mesentery are ligatured 
and divided as depicted and the proximal and distal intestine is 
transected in the manner described, there will be no bleeding, no 
peritoneal soiling and no shock. 

The so-called "danger area”— the littl** A at the junction of the 
intestine and its mesentery— may be crushed with the points of artery 
forceps and ligatured off as advised by Horsley (Operative Surgery, 
1937), but in practice I have not found it a serious problem (fig. 224 
[2]). The two crushing clamps are next brought together and the 
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end-to-end anastomosis is carried out in three layers as illustrated in 
the accompanying figure. 

The clamps tvhich were placed side by side and parallel with one 
another are now slightly rotated externally so as to bring into view 
the adjacent posterior aspects of the proximal and distal ends of the 
intestine. The first posterior layer consists of a number of inter- 
rupted seromuscular sutures of fine silk introduced on a small round- 
bodied eyeless needle. This row of sutures is inserted about a 1/9 inch 
from the medial sides of the crushing clamps. The second posterior 
suture is a continuous seromuscular Cushing stitch of No. 00 twenty- 
day chromic catgut. It is introduced just distal to the tow of inter- 
rupted silk sutures, and starts at the anti-mesenteric border. When 
this stitch reaches the mesenteric border it is locked once or ttvice 
and tlie needle is laid aside. 

A pair of rubber-covered intestinal clamps is now placed on each 
side of the junction at a distance of 3 inches from the crushing 
clamps. The crushing clamps are removed, the intestinal clamps are 
lightened, the crushed ends of the intestines are trimmed away with 
scissors, and both ends of the bowel arc opened up, emptied, and 
thoroughly swabbed with warm saline solution. 

The third posterior suture is introduced as a continuous through- 
and-through all-coats haemostatic suture or, as I prefer, as a continu- 
ous lock-stitch. It commences at the ami-mesenteric border and 
finishes at the mesenteric border where it is locked. This stitch now 
turns the corner and is continued as the first anterior row of sutures. 
At the mesenteric border it is passed as a loop-on-the-mucosa or 
Connell stitch, effectively dealing with the “danger area," and after 
approximating and invaginating the anterior margins of the intestine 
ir 25 tied to the end trhicii Je/i Joiigat the ajjti-mcsenteric border 
when it reaches this point. 

The second posterior suture is now picked up and continued 
anteriorly as a continuous Cushing stitch. It turns in the Connell 
suture, and its end is knotted at the anti-mesenteric border of the 
bowel. The anastomosis is completed by inserting a few interrupted 
sutures of fine silk here and there on the anterior line of the anasto- 
mosis. 

The cut edges of the mesentery are now brought together ^viih a 
series of interrupted stitches by means of a continuous suture of 
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catgut, great care being taken to avoid puncturing or strangling the 
blood vessels in the vicinity. Figure 224 (3) shows a simple, quick 
and effective method of closing the gap in the mesentery. 

The suture line in the intestine and mesentery is next washed in 
saline solution, and omcmum is drawn across the sutured area for 
added protection. Drainage of the peritoneal cavity is as a rule not 
required. 

The Technique of Resection and Side-to-Side Anastomosis. The 
method of resecting the intestine together with its mesentery is 
similar to that just described. 

The proximal and distal ends of the intestine must be securely 
closed and invaginated before proceeding with the lateral anasto- 
mosis. Many methods of inverting the cut ends of the gut are avail- 
able, but they are all identical with those already described and 
illustrated in detail previously. The Mikulicz stitch effects a rapid 
and satisfactory closure. A No. 0 or No. 00 twenty-day chromic catgut 
suture on a curved eyeless needle is started on the anti-mesenteric 
border of the gut and is continued to and fro across the crushing 
clamp. When the mesenteric border is reached, the clamp is released 
and, as it slides out, each end of the stitch is pulled upon firmly. The 
edges of the gut are neatly infolded, and the return seromuscular 
Lembert suture completes the closure. The suture line is then 
further reinforced with a series of closely-applied interrupted sutures 
of fine silk. 

The proximal and distal limbs of intestine are now placed side by 
side (for a distance of 5 to 6 inches) and in such a way as to make an 
iso-peristaltic junction (fig. 225). The portions of the intestine which 
are to be engaged in the anastomosis are milked free of bowel con- 
tents, after which they are clamped in the manner depicted in figure 
225 . 

The first posterior layer consists of a series of interrupted sutures 
of fine silk, and the second posterior layer of No. 0 or No. 00 twenty- 
day chromic catgut is inserted as a Cushing right-angled suture. The 
adjacent pouches are no^v opened with the cautery on either side of 
the Cushing stitch for a distance of 2 to 3 inches, and the interior of 
the gut is cleansed. Owing to the close proximity of the invaginated 
stumps, the anastomotic opening must be not less than 2 inches m 
length. 
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The third posterior suture of No. 0 or No. 00 twenty-day chromic 
catgut is introduced on an atraumatic needle as a continuous 
through-and-through all-coats haemostatic suture or as a continuous 
lock-stitch. This suture is continued anteriorly as a Connell stitch, 
the second posterior suture is carried anteriorly as a Cushing stitch, 
and the anterior suture line is finally reinforced t^'ith a series of 
interrupted sutures of fine silk. 



Fig. 225.— E^TERO-A^:ASTO^IOsls, Side-to-Side Mcthod. 


The stumps are now fixed with three or four interrupted sutures 
to the adjacent limbs of the anastomosis and turned in against the 
Intestine (see fig. 225). This step safeguards the patient against the 
very real danger of bursting or leakage of the stumps, especially the 
proximal stump. 

SHOULD AN ENTEROSTOMY BE PERFORMED AT THE COMPLETION 
OF THE OPERAIIO.N? 

An enterostomy is rtnuecessary if the gut above the anastomosis is 
not markedly distended and if it is seen to be undergoing peristalsis 
or is judged to be capable of looking after itself. If there is any post- 



operative distension, a duodenal tube, or better still a Miller-Abbott 
tube, can be passed to ensure adequate decompression. 

An enterostomy is desirable if at the completion of the anastomosis 
the proximal coils of intestine remain grossly distended and im- 
mobile. In such cases the bowel should be drained by a Witzel enter* 
ostomy (or by Wangensteen’s modiBcation of Witzel's method) a foot 
or so above the anastomosis, the catheter being led out through a 
small stab incision a few inches aivay from the main ^s’ound (fig. 226). 
There are a number of surgeons, on the other hand, ^v’ho consider 
that the enterostomy is an unnecessary refinement, as drainage of 
the proximal intestine can be achieved satisfactorily by an indts’elling 
duodenal or Miller-Abbott tube. 

Should the resection and the anastomosis, be performed outside the 
hernial orifice and the intestine then be dropped back into the 
abdomen, or should the abdomen be opened by a separate incision 
and the damaged bowel be withdrawn through this wound for the 
resection and anastomosis? I prefer the former course. It is obviously 
a safer procedure and it avoids the danger of soiling of the peri- 
toneum. 

If the hernial orifice is slightly enlarged and if the inguinal route 
is employed in femoral strangulations, the intestine can be dratvn 
downtvard for resection and returned to the abdomen on completion 
of the anastomosis without any danger of trauma. 

At the completion of the resection and eniero-anastomosis, should 
a radical cure of the hernia be performed? A radical cine should not 
be attempted if: 

1. The patient is in poor condition. 

2. Peritonitis is present or there has been pre-operative rupture of 
the intestine. 

3. There is gross contamination of the wound during the opera- 
tion, or the muscular and aponeurotic layers of the inguinal canal 
are sodden ^vith inflammatory cedema. 

4. In order to effect a satisfactory repair a major undertaking such 
as Gallie's operation is indicated. 

In all cases the hernial sac should be excised. Where peritonitis is 
present it is better to drain through a suprapubic stab wound than 
through the open neck of the sac. When immediate radical cure is 



Fig. 226 .— Wangensteen’s Modification of Witzel’s Enterostomy. 


contra-indicated, the ^vound should be lightly closed and freely 
drained. Some weeks later when the wound has soundly healed and 
there are no signs of any residual inflammation, a ^vell-pIanned opera- 
tion for the radical cure of the hernia can be carried out ^vithout any 
danger. 
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pauchet’s operation 

I have performed this operation, or rather a slight modification of 
it, in three cases with success. 

The gangrenous coil, a foot or two of the intestine proximal to it, 
and at least 6 inches of the intestine distal to it, together with the 
involved mesentery, are resected in the manner already described 
(see page 1034). The ends of the proximal and distal intestine are 
securely closed and invaginated. 

A lateral iso-peristaltic anastomosis is then effected about 8 inches 
proximal to the inturned stump of the proximal intestine. The long 
free limb of the proximal intestine beyond the anastomosis is then 
brought through a small stab wound on to the surface of the ab- 
domen; it is anchored to the parietal peritoneum by a stitch which 
catches the free edge of its mesentery close to the anastomosis; the 
closed end is picked up in Allis forceps and amputated; a widc-bore 
rubber tube, some 20 inches long, is passed through the exteriorised 
limb of the intestine and then beyond the anastomotic stoma for a 
distance of 3 to 4 inches; the last inch of the gut is closed lightly 
around the tube with an encircling ligature of tape; the end of the 
tube is clamped with a hzmostat or closed with a wooden spigot; and 
the main incision is then sutured. The long rubber tube is connected 
to a bottle at the side of the patient’s bed and freely drains the 
distended proximal intestine. If it acts too freely and the patient 
shows signs of dehydration, the tube may be clamped for long 
periods. 

At the end of four to five days, the tape ligature cuts through the 
walls of the intestine, and to prevent spillage a portion of the intes- 
tine a little higher up should then be tied to the tube. By the end of 
the second post-operative week the patient should be well on the way 
to recovery, and by that time the enterostomy no longer serves any 
useful purpose; in fact it becomes a source of annoyance. 

At a secondary operation the small stump of exteriorised intestine 
which remains is dissected free from the layers of the abdominal u'all 
and cut away, after tvhich the gap in the bowel is closed tvith a 
Connell suture which is adequately reinforced with interrupted silk 
sutures. 
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THE TECHNIQUE OF EXTERIORISATION 

Method 1. The loop of gut is brought out through the wound and 
left on the abdominal ^vall where it can be inspected at frequent 
intervals. A glass rod is passed through the mesentery to prevent the 
gut from slipping back into the abdominal cavity. When its viability 
is certain, it is returned to the abdomen and the incision is closed. 
When the coil is greatly distended, it may be drained by a self- 
retaining catheter. 

If it is obvious that tlie exteriorised loop is necrotic, it should be 
excised and a tube fixed into each open end. After an interval of four 
to eight days, varying with the condition of the patient and the level 
of the strangulation, the operation is completed by closing the fcecal 
fistula and re-establishing the continuity of the intestine by a side-to- 
side anastomosis. 

Method 2. Tlie strangulated coil, with at least 24 inches of proximal 
and 6 inches of distal intestine, is brought out of the wound. A lateral 
anastomosis is established as far as possible from the necrosed seg- 
ment of bowel, and the anastomosed portion is returned into the 
abdomen. 

A Witzel enterostomy is then made 12 inches proximal to the 
anastomosis, the catheter being brought out through a separate stab 
wound. The strangulated coil, with a margin of viable gut at each 
end, is fixed outside the wound by a glass rod passed through its 
mesentery and the wound is closed as snugly as possible round its 
base. If it is very much distended, a self-retaining catheter may be 
inserted into it for drainage purposes. 

After tsventy-four to forty-eight hours the exteriorised loop is 
resected and a tube is tied into each open end. These ttvo tubes may 
be connected up by means of a glass cannula so that the intestinal 
contents escaping from the proximal end pour into the distal end, 
thus maintaining the nutrition of the patient. The tubes work loose 
about the fifth day, and the fistulae should then be closed. By the 
fifth day, hoivever, the patient and tlie intestine should have recov- 
ered sufficiently to make the closure perfectly safe, particularly if the 
proximal enterostomy or the Miller-Abbott tube is still functioning. 
Botli open ends of the intestine are dissected free, amputated, closed. 
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im'aginated and then they are dropped back into the peritoneal 
cavity. 

Exteriorisation procedures are rapidly gaining in popularity 
owing to the forceful teaching of Wangensteen (Arch. Surg. 26:933, 
1933; and Bowel Obstructions, 1936), Elman (Surg., Gynec. & Obst., 
56:175, 1933) and other surgeons, and to the fact that they are 
relatively easy to perform and are associated w’ith a lower primary 
mortality than the more radical method of immediate resection and 
anastomosis. 

But there are disad\'antages, some of which are indeed fonnidable. 
The external intestinal fistula may at times be difficult to control; it 
may be uncontrollable; it may lead to marked dehydration and inani- 
tion; it may produce widespread excoriation, cellulitis and sloughing 
of the abdominal wall; it may make the second-stage operation of 
entero-anastomosis so hazardous that it becomes the desperate 
measure of a desperate surgeon. 

Most of the unpleasant sequeix in abdominal surgery can, never- 
theless, be overcome with care, patience, thoughtful planning, ’crafts- 
manship and ingenuity. We are rapidly leaming the indications for 
exteriorisation operations, how to prevent tlie unpleasant conse- 
quences of an external intestinal fistula, how to restore the continuity 
of the intestinal canal in the face of obstacles, and, above all, how to 
save lives in cases of strangulation. 



Part X 

mTESTIMES 



CHAPTER 1 


Injuries of the Intestines 

Injuries of the intestines may, for convenience, be divided into two 
main groups: 

1. Subcutaneous or non-penetrating injuries. 

2. Percutaneous or penetrating injuries. 

SUBCUTANEOUS INJURIES 

Subcutaneous, sub-parietal, closed or non-penetrating injuries of 
the intestines are of major surgical importance and are daily becom- 
ing more frequent owing to wrarfarc, automobile and sroplane 
crashes, dangerous occupations, e.g., in factories, active sports, etc. 
According to Geill (quoted by Vance: Arch. S:irg., 16:630, 1928), 
subcutaneous injuries involve the abdominal viscera in the follotring 
order of frequency: liver, spleen, kidneys, intestines, stomach, blad- 
der and panCTcas. The intestines were involved in 11.1 per cent of 
his cases. 

Contusion or rupture of the intestine may be due to: 

1. Direct violence; 

2. Indirect violence; or 

3. Muscular action. 

The majority of intestinaf injuries are, of course, occasionecj hy 
direct violence, which may be sub-divided into generalised or local- 
ised trauma. 

Moty described three modes of rupture due to direct violence: 

1. By Cmshiug. Here the intestine is squeezed against the un- 
yielding spine or sacral promontory and the direct force is applied 
perpendicularly to the abdomen. 

2. By Tearing. Here the force is applied tangentially to the ab- 
dominal rvall, causing the bowel to be torn from its attachments. 

1015 
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3. By Compression. Here the abdomen is violently compressed 
and the gut, as it ^v’cre, explodes through increased abdominal pres- 
sure exerted by fluid or gas trapped in the bowel bet^v'een the angu- 
lations of the ^rall. 

The commonest causes of visceral injuries have already been out- 
lined, but today we have also to take into account the havoc \sTought 
by aerial bombardment and by shelling— falling masonry and flying 
fragments or masses of Avood, stone, concrete or metal, etc. Visceral 
damage may even be produced as the result of an explosion— blast, 
without any visible external sign of injury. 

Rupture of the intestine or of its mesentery may occur by indirect 
violence tvhere, for instance, an individual falls, landing on his feet 
or on his buttocks with the body in an upright position, so that the 
sudden jolt causes the intestines by their weight to tear away from 
their mesenteric attachment. 

IVilensky and Kaufman {Ann. Sttrg., 106:373, 1937) cited cases in 
which intestinal rupture was caused by muscular effort alone, e.g., 
by lifting heavy weights. These authors also call attention to the fact 
that those who have a large or irreducible external abdominal hernia 
are particularly prone to intestinal rupture as the result of contusion 
of the abdomen. Aird {Brit. J. Snrg., 24:529, 1937) states that rupture 
may be due to violence applied directly to the hernia, to direct ab- 
dominal injury, or rarely to a sudden hyperextension of the trunk. 

If the large series of Makins (Ann. .Surg., 30:137, 1899), Berry and 
Giuseppi {Proc. Roy. Soc. Med., 2:1, 1909), Cope (Proc. Roy. Soc. 
Med., 7.86, 1914), Battle (Lancet, 2:103, 1919) and Rowlands (Brit. 
M. J., 1:716, 1923) be examined, it will be seen that the small intes- 
tine was the site of rupture in some 90 per cent of the cases, the je- 
junum and the ileum being involved about equally, and that the 
stomach, duodenum and colon were involved in approximately 10 
per cent. Much credit is due to these British surgeons for their 
pioneer work in this field of surgery. Grant Massie (Lancet, 2:640. 
1923) in a study of 34 cases noted that the beginning of the jejunum 
(the first three feet) and the end of the ileum (the region of the ileo- 
caecal attachment) ^vere by far the most frequent sites of traumatic 
perforation. Counseller and McCormack (/Inn. Surg., 102:365, 1935) 
believed this to be attributable to the limited mobility of these sec- 
tions of the intestines and their proximity to fixed bony structures. 
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Table I 

SITUATION OF SUBCUTANEOUS RUPTURES OF THE INTESTINES 


Authors 

Duo- 

denum 

nuni 

1 

Ileum ' 

Small 

intestine* 

Colon 

j Not 
stated 

Total 

Battle (St. Thomas’ 
Hosp.) 

32 

1 

111 , 

59 1 


11 1 

7 

222 

Berry and Giuseppi 
(Royal Free 
Hosp.) 

26 

32 

32 

25 

10 

7 

132 

Rowlands (Guy's 








Hosp.) • • 1 

23 

157 

1 158 

0 

43 

0 

381 

Tot\i.s ' 

81 

300 

249 


64 

14 

735 


*Suuat)on of rupture trot more accuratcl) gi^en 


While intestinal injuries generally result from the more severe 
forms of violence, it should nevertheless be remembered that visceral 
rupture may be caused by apparently trivial blows on the abdomen. 
Wlren visceral lesions are present, abrasions or contusions of the skin 
are rare, and actual tearing of the abdominal muscles is an even 
more unusual event. A violent blow which ruptures a strong muscle 
of the abdominal tvall is frequently too spent to damage the intestines. 
Contusions of the intestinal wall may be single or multiple, and "al- 
though in slight cases spontaneous cure may result, more serious 
damage to the tissues of the gut tvall may determine subsequent in- 
testinal perforation from the separation of a gangrenous patch, the 
development of ulcers of the mucous membrane, or die late advent 
of obstruction of the bowel.” ' 

Rupture of the bo^vel may be incomplete or complete. 

In the former, one or more coats are torn, but the lumen of the 
intestine does not communicate with the peritoneal cavity. Complete 
ruptures may be single or multiple; again, they may be uncompli- 
cated or be associated with multiple visceral or parietal lesions. The 
perforation in the gut may be very small, not exceeding t\fo or three 
millimetres in diameter; it may be large enough to admit the tip 

1 Cordon-Tajlor, The Abdominal Injuries of IVarfare, 19S9. 
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of the finger; it may be a longitudinal or transverse linear tear sit- 
uated either at the anti-mesenteric or the mesenteric border of the 
bowel; it may be sub-total; or it may be total— transecting the intes- 
tine. The edges of the rupture may appear healthy, or they may be 
contused, ccdematous and suffused with blood, the pouting everted 
mucous membrane being Nature’s provision for corking the hole. 
Fraser and Drummond {Brit. M. J., 1:321, 1917) point out that very 
little leakage of intestinal contents occurs during the first six hours 
following perforation, as at this stage peristaltic movements are in- 
hibited and the everted congested mucous membrane acts as an effi- 
cient plug, a fact to which Jobert de Lamballe first drew attention. 
Even in total ruptures, spillage does not occur during the early hours 
because of the tight contraction of the circular muscle coat in the 
severed ends. 

The mesentery of the small intestine, the great omentum, the 
gastro-splenic omentum or the mesocolon may be bruised, lacerated 
or detached in some 30 to 40 per cent of the cases of intestinal injury. 
The mesentery of the jejuno-ileum may be torn transversely, ver- 
tically or radially. Mesenteric tears parallel to the gut may be found 
either at a distance from the bowel or close to the intestinal attach- 
ment of the membrane— “mesenteric disinsertion.” Vertical tears are 
the least dangerous; radial tears, although at limes quite localised, 
may extend fanwisc from the margin of the intestine to the base of 
the mesenteric attachment and be associated with profuse bleeding. 


DIAGNOSIS 

The early diagnosis of intestinal injuries due to non-penetrating 
wounds is always difficult-doubt; the late diagnosis is easy-perit- 
onitis or hasraorrhage. E\ ery effort must be made to arrive at a diag- 
nosis during the first three or four hours following the receipt of the 
injury, and the surgeon should bear in mind that every injury to the 
parietes, however trivial, may be accompanied by serious lesions of 
the viscera and that the abdominal organs— and more especially the 
small intestines, may be ruptured without any visible signs of irauma 
to the abdominal wall. He should make a point of regarding ever)’ 
case of abdominal contusion when fiRt seen as a case of possible 
severe intestinal injury. 
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The diagnosis is made by taking a careful history of the accident, 
by noting how the blow was inflicted and what pan of the abdomen 
was struck, by a methodical physical examination of the patient, and 
by a consideration of the clinical picture as a whole. No one sign or 
symptom is pathognomonic of intestinal rupture. In doubtful cases 
the patient should be kept under close observation for a fetv hours, 
during which time a record is kept of the temperature, the pulse- 
rate, the respiration-rate and the blood pressure, and if, say at the 
end of four hours, there is still an element of doubt, it is wiser to 
explore the abdomen than to procrastinate. Most of the deaths from 
traumatic rupture of the intestine are due to delayed operation. In 
the cases which are seen early, shock or the “shock-hxmorrhage” 
syndrome often obscures the diagnosis. In the cases which are seen 
late, the picture is that of severe hxmorrhage or of a spreading peri- 
tonitis. 

Analysis of the Symptoms and Signs.— 1. Shock. Most of the pa- 
tients are admitted to hospital in a condition of primary shock, and 
Uie pallor, the cold clammy extremities, the feeble pulse, the shallmr 
respirations and the low blood pressure all proclaim the state of 
affairs present. Shock may be immediate or delayed. After a variable 
period there is recovery from the shock, and the patient may appear 
to be making satisfactory progress. But if in spite of treatment the 
symptoms do not pass off within six hours, haemorrhage or peritonitis 
is almost certainly an additional factor. 

2. HamoTThage. With internal haemorrhage there is marked ab- 
dominal pain, increasing restlessness, rising pulse-rate, progressive 
pallor of the lips, slight tenderness and rigidity of the abdomen, 
shifting dulness in the flanks, etc. 

3. Pain. This is acute from the start. It is constant, not colicky, 
and increases in severity as time passes. At first it is more or less 
diffuse; then it localises to one area, finally becoming diffuse once 
more. It is the most reliable symptom in diagnosis. 

4. Nansea and Vomiting. Vomiting when present is significant, 
and more particularly Avhen it is repeated or continuous. If the 
patient has recovered from shock, incessant vomiting is suggestive 
of intestinal perforation. 

5. Tenderness and Rigidity. In the early stages, tenderness and 
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rigidity may be diffuse or localised. If diffuse, there will frequently 
be a localised area of maximum intensity over the site of the injury. 
Muscular rigidity is a most constant and valuable sign. An absence 
of guarding may, howeter, be observ'ed in those cases of contusion 
of the bowel without primary rupture or h.-emorrhage, occasionally 
in cases with a marked degree of shock, and very rarely in late cases 
with generalised peritonitis associated with profound toxaemia in 
which meteorism predominates. 

A digital rectal examination should be conducted in all cases, as 
tenderness of the pelvic peritoneum will be elicited when peritonitis 
is present, and also when the pelvis is contaminated tvith escaping 
intestinal contents and even with fresh blood. Rupture of the intes- 
tine is the commonest cause of peritonitis after an abdominal injury 
has been suffered. 

6. Shifting Dulness in the Flanks. This, when present, is an un- 
equivocal sign, of intra-peritoneal injury, and calls for immediate 
operation. In the early case, shifting dulness in the flanks is pathog- 
nomonic of severe haemorrhage; in the late cases it may be caused 
by large collections of peritoneal exudate. 

7. Abdominal Distension. This occurs late and accompanies the 
development of peritonitis. 

8. Liver Dulness. Diminution or obliteration of hepatic dulness 
is not an early sign of perforation of a hollow viscus, but rather a 
late manifestation of acute generalised peritonitis w’ith distension 
of the intestines, and more especially the colon. 

9. Emphysema of the Abdominal Wall. This may be noted in cer- 
tain cases of retroperitoneal rupture of the duodenum or of the 
colon. 

lb. Atjscnltatiori. The abdomen is “silent”; in other words there 
are no peristaltic sounds to be heard following the perforation of a 
hollow viscus. This statement, however, must be guarded, since in 
some of the more limited perforations feeble sounds may on occasion 
be transmitted. 

11. Claybrook’s Sign. Totten tvrites as follows concerning this 

sign; 

The transmission of the heart and respiratory sounds so that they can be 
heard almost as well all o\er the abdomen as over the chest rsas first described 
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by G. A. Peters, of Toronto, in a paper entitled "The Telephonic Properties 
of the Inflamed Abdomen" in the Canadian Journal of Medicine and Surgery, 
December 1902. It was reported again by Claybrook (Surg., Gynec. 6" Obst., 
18;]0j, 1914) in 1904. The latter author considered it a positive indication 
for laparotomy whether other signs are present or not and believed it due to 
irritation of the parietal peritoneum by the sudden outpouring of foreign 
material into the abdominal cavity. F4e noted the sign in cases of ruptured 
solid viscus with hiemorrhage as well as in cases of ruptured hollow viscus with 
free air. 

Ledgard (bidian M. Gaz., 69 507, 1934) believed the phenomenon was due 
to gas in the peritoneal cavity, as he did not diink that tlie presence of free 
fluid alone was enough to produce the sign. I, liowever, have observed tlie sign 
in a case of ruptured, as well as hollow viscus, but 1 am not prepared to ven- 
ture an opinion as to its value as a frequent diagnostic sign.‘ 

12. Blood Count. In cases of intestinal perforation there is often 
a moderate leucocytosis. 

13. X-Ray Exauwiatiou. In many instances the presence of free 
gas, intestinal contents, and even blood, may be demonstrated in 
straight X-ray films. The crescent of ^ between the upper surface 
of the liver and the diaphragm can be made out in a number of cases 
of ruptured intestine, and when present in suspected cases of in- 
testinal injury it is sufiicknt evidence to tvarrant exploration (fig. 
227), Negative X-ray findings should not influence the surgeon’s 
decision. 

14. Temperature, Pulse-Rate, RespnaUon-Rate and Blood Pres- 
sure. During the observation period these should be recorded every 
fifteen minutes. They are all, of course, lowered when shock is pres- 
ent, while on recovery from shock they show a gradual return to 
normal. Following tlie recovery period, a steadily risitig pulse-rate 
with a falling blood pressure is indicative of an internal hxmorrhage. 
A progressive rise in the temperature and in the pulse-rate, especially 
if associated witli abdominal pain and rigidity, denotes spreading 
peritonitis. 

Cope (1935) insists that injuries of the spine, kidneys and thorax 
must first be excluded, but suspects rupture of the intestine: 

1. 'IVhen abdominal pain persists for more than six hours after the 
receipt of an injury and is accompanied by: (a) vomiting; (5) a 

1 Tofien, Surg, -1.397, 1939. Coattay of C. V. Mesb}' Co. 
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Fio. 227 —A Straight X-r.\y Picture Showing a Crescent or Gas Beneath 
THE Right Cupola or the Diaphragm in a Patient ^VHO Had Sustained a 
Rupture or the Proximal Jejunum Due to a Non-penetrating Injury of 
THE Abdomen. (Derry.) 

gradually rising pulse-rate; (c) local rigidity which tends to spread, 
and (d) deep local tenderness with shallow respiration; and 

2. When abdominal pain is absent or very slight, but the pulse- 
rate rises steadily and the patient is listless or restless. 

PROGNOSIS 

The prognosis in cases of ruptured intestine is bad unless a diag- 
nosis is made and operation carried out soon after the injury. The 
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importance of making an early diagnosis and operating promptly is 
seen from the mucli quoted figures presented by Siegel {Beitr. z. hlin. 
Chir., 21:395, 1898), who studied the records of 37G cases in which 
operation was performed, and showed that tlie mortality increased 
as the time bet^veen the injury and operation increased. 

Table 2 

MORTALITY IN RELATION TO INTERVAL BETWEEN INJURY 
AND OPERATION 
(Siegel) 

THE TIME FACTOR IN PROGNOSIS 


Time of Operation in ReiaUon to Time of Injury Mortality % 

Within the first 4 hours 15.2 

From 5 to a hours 44.4 

From 9 to 12 hours 63.0 

After 12 hours 70.0 


Counseller and ^^cCormack (1935), in an analysis of the records 
of 1313 cases of subcutaneous rupture of the intestines of patients 
of all ages, found the total mortality to be 73 per cent, but if the 
cases not operated upon are excluded the death-rate is about 60 
per cent. 

According to Lockwood (lulemat. J. Med. b Stag., 47:35, 1934). 
the best results follow when operation is performed between two and 
four hours after injury, the mortality increasing approximately 15 
per cent with every succeeding four hours. While therefore the time- 
factor has an important bearing upon the death-rate, the following 
points should also be taken into consideration: 

1. The nature of the traumatising force. 

2. The position of the intestinal rupture. 

3. The presence of associated intraperitoneal injuries, e.g., rup- 
tmed mesentery, liver, etc. 

4. The presence of associated extraperitoneal injuries, e.g., rup- 
tured bladder, kidneys, etc. 

5. The skill and judgment exercised by the surgeon in the man- 
agement of the case. 
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TREATMENT 

^Vhen the patient is admitted to hospital he will often be in a 
state of shock, and if this is so the usual anti-shock remedies should 
be applied for an hour or so before proceeding with operation; but 
if shock is absent or slight and the signs point to the presence of a 
major abdominal catastrophe, no useful purpose will be served by 
thus delaying surgical treatment. 

The pre-operative treatment may be summed up in a few words; 
morphia, heat to the body, and the transfusion of blood. Blood and 
a glucose-saline solution are given by the slow-drip method as a rou- 
tine measure. The intravenous administration of gum acacia (6 per 
cent) is, according to Studdiford, a dangerous substitute for blood 
and, in my opinion, it should never be given otving to its toxic effect 
upon the liver cells and red blood corpuscles. 

The abdomen is best explored through a long right paramedian, 
para-umbiUcal incision, as this is capable of being readily extended 
upward or downward without damage to the abdominal wall, ac- 
cording to the individual requirements of the case. 

The operation must be conducted expeditiously and 'with a mini- 
mum of shock to the patient and trauma to the tissues. If on opening 
the peritoneum active bleeding is obscr\ed, the surgeon should ex- 
amine the viscera in the following order; the liver, spleen, stomach, 
duodenum, duodeno-jejunal flexure, pancreas, omenta, the intestines 
and their mesenteries, and Anally the pelvic organs. After bleeding 
has been controlled, a rapid search is made for concomitant visceral 
lesions. Tears of the mesentery are often associated with profuse 
hxraorrhage, and after the bleeding points have been ligatured the 
related portion of the intestine should be carefully scrutinised for 
any alteration in colour. If after dealing with a tear in the mesentery 
an adjacent portion of bowel takes on a inaiuc tint, becomes dark 
broAvn in colour, or in fact shows any appreciable deviation from the 
healthy hue, it is best to assume that the involved segment is lifeless. 
Vertical lacerations of the mesentery often lend themselves to suune, 
but transverse tears, especially those which are more than one inch 
in length, frequently call for excision of the gut. 

If there is no haemorrlxage, the bowel and the mesentery should 
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be closely examined, starting at some fixed point such as the duodeno- 
jejunal flexure or the ileocxcal region, draik'ing out a inches of 
the bowel at a time and following up and doum the entire intestinal 
tract. The surgeon must inspect tlie stnall intestine once, and once 
only; there must be no re-examination as this would tend to augment 
shock. He should withdraw each loop in an orderly fashion, examine 
it and then replace it in the abdomen. If, however, a perforation or 
contusion of the bowel is found, the affected poition of gut should 
be covered with a warm moist swab and laid aside until the whole 
intestine has been inspected. The colon is next investigated. All 
retroperitoneal lixmatomaia should be explored lest an extraperito- 
neal perforation be missed. Small perforations on the anti-mesenteric 
border can be rapidly closed wnh purse-string sutures of fine silk 
reinforced with interrupted Halsied stitches and omental pads. Clean- 
cut anterior, longitudinal or transverse tears are quickly and effi- 
ciently sutured witli a Connell loop-on-the-mucosa stiidi, after which 
the suture line is turned in with a series of Lembcrt or Halsted su- 
tures. Complete rupture of the small intestine demands end-toend 
or side-to-side anastomosis. 

Resection is indicated; 

1. When a coil of intestine is lifeless, pulped or severely contused 

2. When multiple perforations are found close to one another. 

3. In those cases where the gut lias ruptured between the leaves 
of the mesentery. 

4. In some cases where the gut wall surrounding a large perfora- 
tion is markedly congested and oedeinatous. 

5. In certain cases of incomplete rupture of the intestine. 

6. In cases of mesenteric or intestinal infarction. 

7. When the mesentery has become detached from the intestine 
for more than one inch. 

8. In all cases of tears of the mesentery associated with discoloura- 
tion of the related portion of the gut. 

9. In some contusions of the mesenteric border of the bowel where 
vascular damage or extravasation of blood occasions anxiety as to the 
success of suture. 

10. In some injuries of the large bowel (see page 1058). 
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ABD0^^1NAL OPERATIONS 


PENETRATING INJURIES 

The diagnosis of intestinal injury due to a penetrating wound is 
usually simple and the indications for surgical treatment are often 
unquestionable. Gordon-Taylor maintains that ‘^vhatever the trau- 
matic agency— laceration by spike or stake, a stab w’ith a knife, dirk 
or dagger, bayonet thrust, or the more frequent gunshot tvound or 
bullet, shell or bomb— the general principles of treatment are alike. 
A penetrating wound in the abdomen probably means a penetrat- 
ing tvound of the botvel or other abdominal visciis, and demands the 
earliest surgical intervention, unless a wisdom of prescience born of 
great experience justifies restraint.” ^ 

The tround in the abdominal wall may be large and jagged, linear, 
small and rounded, or barely perceptible to the naked e>e— like a 
small scratch. In some penetrating wounds of the abdomen gastric 
or intestinal contents or flatus may escape through the wound of 
entry or of exit; a portion of gut or a piece of omentum may prolapse 
on to the abdominal wall: or blood may pour in a steady or inter- 
mittent stream from ti\e wound or saturate the dressings with a pink 
discharge. The position of the wound of entry may not at first sug- 
gest involvement of the abdominal cavity or its contents. It may, for 
instance, be in the chest, buttock or back. 

The signs and symptoms of a penetrating wound of the abdomen 
are those of shock, internal haemorrhage, or peritonitis. 

The \alue of straight X-ray films as an aid to diagnosis cannot be 
sufficiently stressed. 

The mortality from penetrating injuries of the small intestine 
in the cases submitted to operation is about 60 per cent. 

Treatment. E\ery abdominal wound, whether penetrating or not, 
should be explored, excised and then sutured without tension. Except 
in moribund patients, esery penetrating wound of the abdomen de- 
mands an early exploratory operation. \Vhen there is more than 
one wound it is important to deal 'with those situated on the back, 
the buttocks or the posterior aspect of the lower limbs before open- 
ing the abdomen. To turn a collapsed patient, who has had a lap>a- 
rotomy, on to his side or face in order to gain access to a wound, say, 

1 Gordon Ta)Ior, ll'ar JVounds and Air Raid Casualties, 1939. 
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in the back, may on occasion produce a rapid fall of blood pressure 
which may even prove fatal. 

As in subcutaneous injuries of the intestines, the best approach is 
a long right paramedian para-umbilical incision, and the first step 
on opening the peritoneal cavity is to control all bleeding. 

The treatment of wounds in the mesentery and in the small in- 
testine is in many respects the same as that already described on 
page 962. 

The authoritative article by Haymoud {Smg., Gynec. & Obst., 
61:693, 1935) on massive resection of the small intestine should be 
studied by all those who are interested in this subject. The term 
“massive” or “extensive,” when applied to resections of the small 
intestine, has been used to indicate excision of lengths of bowel 
measuring 200 cms. or more. In the War of 1914-1918 there were 
only five cases of massive resection of the intestine among British 
soldiers, and these were described in some detail by Gordon Bell 
(/. Roy. Anny Med. Cotps, 36:351. 1921) and by Wallace (/. Roy. 
Army Med. Corps, 26:802, 1916). 

If we discount the dangers of tlie operation itself and its possible 
concomitant complications, it may be said that a patient can with- 
stand a massive resection of 33 per cent of the length of the small 
intestine and expect the digesti\e tract to return to normal function, 
that a 50 per cent removal constitutes the upper limit of safety in 
extensive enterectomy, and that resections above 50 per cent must 
necessarily be followed by poorer results, although in an exceptional 
case the health may be better than predicted. 

The majority of injuries of the large gut are penetrating wounds 
caused by bullets, fragments of high explosive shells, or by daggers, 
bayonets and the like. Injuries of the colon without penetration of 
the abdominal wall are rare. If a large series of cases of penetrating 
wounds of the abdomen be analysed, the colon irill be found to be 
involved in some 20 per cent and the transverse colon to be the seg- 
ment most frequently perforated or otherwise damaged. 

The mortality from gunshot wounds of the colon is about 70 
per cent and that from stab wounds approximately 30 per cent. If 
at operation the colon is found to be perforated, it is customary to 
give an immediate intramuscular injection of combined tetanus and 
gas bacillus antitoxin. The first requisite is, of course, to find and 
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control all bleeding points. Blood and fxces should be removed by 
suction or by gentle mopping with swabs soaked in warm saline 
solution. 

In closing tears in the mesocolon special care must be exercised 
to avoid interference with the blood supply of the bowel. In most 
cases intraperitoneal wounds of the colon can be closed with a two- 
tier suture; but in the following instances exteriorisation o£ the in- 
volved segment of bowel plus temporary drainage or a Mikulicz 
type of operation is indicated: 

1. When a portion of the colon is in a condition of infarction. 

2. When the mesocolon is stripped from the botvel, is the site of 
an extensive hasmatoma, or is actively bleeding. 

3. When a segment of the large gut is severely crushed and its 
viability is imperilled. 

4. When a segment of the colon is riddled with multiple tv'ounds 

5. When there are extensive wounds, and more especially when 
these are situated at the mesocoHc attachment or retroperitoneally. 
These retroperitoneal injuries of the colon with consequent infec- 
tion of the extraperitoneal tissues are much more likely to be fatal 
than intraperitoneal wounds. 



CHAPTER 2 

Tumours of the Jejuno-Ileum 

Ncojjlasms oE the small intestine are seldom encountered in surgi- 
cal practice and their rarity is confirmed by the paucity of published 
cases. Schofield (Bfil. }. Surg., 18:84. 1930) maintains that there are 
very few surgeons who when investigating a vague abdominal con- 
dition would include these growths in their differential diagnosis, 
and that students are universally taught that cancer practically never 
involves the small bowel although it is the commonest of small in- 
testinal tumouis. Neoplasms in this situation are therefore likely 
to be regarded as pathological curiosities of only academic interest, 
and thus they remain until the occasion arises when at operation the 
surgeon is suddenly confronted by one of them. The tumour then 
ceases to be of mere theoretical interest, assumes practical importance, 
and demands immediate attention. 

It is highly desirable, both for statistical and other reasons, for the 
surgeon to determine witli unfailing accuracy the exact position of 
the growth, in the intestine. We are especially indebted to Mall (BuIL 
Johns Hopkins Hosp., 9:197, 1898) and to Monks {Tr. Am. Stag. 
Ass., 21:405, 1903) for much of our knowledge of intestinal localisa- 
tion. The average length of the small gut is 23 feet; the upper two- 
fifths are jejunum and the lower tliree-fifths are ileum. The small 
intestine is entirely surrounded by peritoneum except for a very 
small area ac (he niesericeric afuchinent. The length of the gut is 
variable, the extremes being 15 and 30 feet- At opemtion the surgeon 
of experience should be able to tell at a glance tvhat portion of 
the intestine it is that he is holding between his fingers {figs. 228 
and 229). 

Tumours of the jejuno-ileum may be classified as follows: 

1. Benign Tumours: (a) adenoma; (6) myoma; (c) lipoma; (d) 
fibroma; (c) adenomyoma; (/) lizemangioma; (g) myxoma; (/t) myxo- 
fibroma; (i) neurofibroma; {f) endothelioma; (/:) leratoblastoma. 

2. Malignant Tumours: (a) carcinoma— adenocarcinoma; (6) sar- 

1(69 





Fic 228.— iNTEsriNAi. Localisation. 


Tojt sketch shows a loop of iniestine about three feet from the duodeno- 
jejunal flexure. Note that the intestine is of large size, the mesenteric arterial 
loops are primary, the >asa recta are large, long and regular in distribution. 
The translucent spaces, i.e., the lunettes, between the vessels are extensisc. 
Belotv, the mesentery is streaked writh fat. 

Middle sketch shows a loop of intestine at six feet. As compared with the 
abose figure, the gut is somewhat smaller, and the \ascularity of the intestine 
and mesentery is less. Secondary anerial loops are a prominent feature. The 
sasa recta are smaller. The lunettes are also present, but they are not so large 
as in the figure abose. 

Bottom sketch. A loop of intestine at nine feet. Here the secondary loops 
are large; the vasa recta are somewhat irregular and show brandies; no lunettes 
are present; and the mesentery is streaked wdth fat. (After Monks.) 



Fig. 229.— Intlstinal LocAUiATioN. 

Toj) sketch. A loop of imcsiine al iwelve feet. The vessels are smaller; the 
priiiiaiy loops are lost io lai, but secoiitlary and even tertiary loops are visible. 
The t asa recta are shorter, more irregular and blanching. 

Middle sketch. A loop of intestine at seventeen feet. The mesentery is opaque 
and tabs of fat begin to appear along the mesenteric border of the gut. The 
vessels are represented by a somewhat complicated network and are seen with 
dilficulty in the UiicL fat of the mesentery. 

Bottom sketch. A loop of iiucsttne at twenty feet. The gut appears to be 
thick and large, the mesentery is fatty and oi>aque, and numerous tabs of fat 
are present. The vessels are seen with difliculty and are represented by grooves 
in the fat. (After Monks.) 
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coma: (i) fibrosarcoma; (it) leiomyosarcoma; and (Hi) lymphosarcoma. 
3. Carcinoid Tumours. 


BENIGN TUMOURS OF THE SMALL INTESTINE 

Benign tumours are found approximately three times more fre- 
quently in the colon than in the small intestine, and malignant 
growths of the jejuno-ileum arc twice as common as the innocent 
variety. In Kemp’s collected series (Surg., Gynec. 6* Obst., 25:54, 
1917) of 119 cases of benign uimours of the small and large intes- 
tine, only 47 were situated in the small bowel, tvhilst Rankin and 
Netvell (Surg., Gynec. & Obst., 56: Oct. 1933) in analysing 95 cases 
of new growths of the small intestine treated at the Mayo Clinic, 
showed that GO of these were malignant and 35 were benign. It is 
nevertheless probably true to state that innocent new grou'ths of the 
jejuno-ileum occur more frequently than statistics 'would have us 
believe, as there must be an appreciable number of cases which on 
account of the absence of symptoms, physical signs or radiological 
evidence, pass undetected. The commonest of these tumours in order 
of frequency are: adenoma, myoma, fibroma, lipoma and hsmangioma. 
Other rare forms have been described, such as myxoma, myxo- 
fibroma. neurofibroma, and teratoblasioma. The majority of ileo- 
myomata are probably sarcomatous, as Klopp and Crawford (Ann. 
Swg., 102:726, 1935), in discussing three cases which occurred in 
their practice, have sought to prove. 

Benign tumours of the jejuno-ileum affect all parts of the small 
gut, but the last quarter of the ileum is the commonest site. 

The submucous type grows into the lumen of the bowel, while the 
subserous variety extends beneath the peritoneal m\’estinent of l/ic 
gut The tumours may be sessile or pedunculated; they vary greatly 
in size from that of a pea to that of a tumour which may be readily 
felt per abdomen; they may be single or multiple and in the latter 
case they may affect a considerable portion of the intestinal tract- 
polyposis; they have all the macroscopidl and microscopical features 
of similar tumours found in other parts of the body; and some of 
them undergo malignant transformation. The submucous tumours 
and more especially the fibromata and Hpoinata often produce an 
intussusception. 
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Diagnosis. A correct pre-operative diagnosis has rarely been made; 
the majority of tlte cases are discovered accidentally at operation or 
in the post-mortem room. 

There are no characteristic signs and symptoms of a benign turaoui 
of the small intestine, and skiagrams of the gastro-intestinal tract 
afford but little aid in diagnosis except in the presence of obstruction. 
The symptoms may be mild and persistent abdominal discomfort, 
nausea, flatulence, and indigestion, pointing to a diagnosis of chronic 
appendicitis, gall-bladder disease or constipation; or again they may 
be severe and recurrent. There may be cramp-like seizures associated 
with vomiting and meteorism, resembling renal, biliary or intestinal 
colic or intestinal obstruction. Blood may be passed in the stools 
and, on occasion, anxmia may be pronounced. Rarely does the 
tumour grotv so large as to be palpable on physical examination. 

I have had personal experience of only one case of benign tumour 
of the small intestine. The patient was a tvoman aged 42, who had 
elsewhere previously undergone three major abdominal operations 
within a period of eighteen months— appendicectomy, cholecystect- 
omy and exploratory operation for the division of adhesions. The 
symptoms before and after these operations 'vere the same, namely, 
severe recurrent epigastric pain associated with attacks of bilious 
vomiting. As the symptoms became more alarming, she was admitted 
to the Royal Waterloo Hospital for observation and investigation. 
These investigations direw but little light on the diagnosis, and fol- 
lowing an attack of sub-acute obstruction exploration was again per- 
formed. An intussusception, 6 inches from the duodeno-jejunal 
flexure, was discovered, and as this was irreducible the involved por- 
tion of intestine was resected, after which an end-to-end anastomosis 
was carried out, restoring intestinal continuity. The tumour causing 
the intussusception was a hard, round, cheny-like pedunculated body 
which, on microscopical examination, proved to be a fibro-adenoma. 
Tlie patient made a quick recovery and tivo years later was reported 
to be in good health. 

Treatment. If the tumour is small, local excision will suffice; but if 
it is large or lias produced an irreducible intussusception, resection 
followed by end-to-end anastomosis or dosuie of both ends of the 
gut with lateral anastomosis will be required. The results of this 
operation are most giaiifying. 
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Rankin and Newell (1933) reponed that in their series of 35 cases 
there ts'ere no operathe deaths. In some cases enucleation was per- 
formed; in others resection; and in following up the results the per- 
manence of cure by surgery tvas fully established. 


MALIGNANT TUMOURS OF THE SMALL INTESTINE 

Carcinoma. According to Erving, malignant tumours of the small 
intestine comprise approximately 3 per cent of all those occurring 
in the gastro-intestinal tract. Cameron (Ann. Siirg., 108:203, 1938) 
in analysing 200 cases of primary malignancy of the jejunum and 
ileum showed that carcinomata outnumbered sarcomata in the pro- 
portion of 5 to 4, and malignant carcinoids in tlie proportion of 
8 to 1. In Raiford’s series (Radiology, 16:253, 1931) of 34 cases, there 
were 20 carcinomata and 14 sarcomata. Medinger’s total of 22 cases 
(Swg., Gynec. & Obst., 09:299, 1939) comprised 16 primary car- 
cinomata and only 6 primary sarcomata. Although primary carcino- 
mata may involve any portion of the small intestine, they show a 
predilection for the proximal quarter of the jejunum and the distal 
quarter of the ileum, the former site being the more common. This 
statement is confirmed by Keifer (New England J. Med., 208:1042, 
1933) who, in reporting a series of 8 cases, stated that 6 occurred in 
the jejunum and 2 in the ileum, and by Rankin and Ma)o (5urg., 
Gynec. ^ Obst., 50:939, 1930) who described 35 cases in which 21 
^vere situated in the jejunum and 14 in the ileum. 

Pathology. Macroscopically there are three types of carcinoma of 
the small bowel: 

1 . The annular constricting adenocarcinoma which resembles the 
typical cicatrising growth of the sigmoid colon. 

2. The polypoid or papillary tumour which grows into the lumen 
of the boivel and frequently causes an intussusception. 

3. The rounded tumours growing away from the intestinal lumen 
into the general peritoneal cavity. 

These tumours make themselves known by tAvo groups of symp- 
toms: those occurring before the onset of obstruction, and those 
following the advent of sub-acute or acute obstruction. 

Obstruction, however, does not declare itself until stenosis becomes 
almost complete, i.e., at a late stage in the disease, owing to the fluid 
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nature of the bowel contents. Malignant polypoid tumours of the 
jejunum and ileum are, as stated above, prone to produce intussus- 
ception. This occurred in 23 per cent of the tumours of the jejunum 
reported by Raiford (Arch. Sing., 25:122, 1932) and in 30 per cent 
of the cases reported by Staemmler (1924). 

Carcinomata of the jejuno-ileum may ulcerate and tvhen they 
do so they may give rise to a grave form of anxmia; they metastasise 
liberally and eagerly at a comparatively early stage to the mesenteric 
lymph nodes; and they are a rare cause of intestinal perforation and 
acute spreading peritonitis. The most common operative finding is 
a small scirrhous ring-like cancer of the bowel, trith the proximal 
portion of tlie intestine dilated, hypertrophied and somewhat stiff- 
ened U’iih cedema; the distal gut attenuated and collapsed; and a 
tridespread involvement of the mesenteric and retroperitoneal lymph 
nodes. Metaslases in the liver, in tlte peritoneum and elscu’here, are 
manifestations of the terminal phase. Carter (rinn. Sii>g., 102:1019, 
1935) maintains tliat tlie surgeon should not be deterred from his 
purpose by the presence of enlarged nodes in the mesentery and 
retroperitoneum, and would advise resection in all cases triiere this 
is feasible, as the swollen glands may be only inflammatory in char- 
acter. 

To date I have operated upon four primary carcinomata of the 
small intestine; three of the grotvths were situated in the jejunum 
and one in the ileum. Two of the jejunal tumours were irremovable 
on account of massive infiltration of the lymph glands and mesentery, 
and in both cases a palliative duodeno-jejunostomy was performed; 
but the third one, a recent case, which rvas a constricting carcinoma 
situated 16 inches from the ligament of Treitz, lent itself to excision 
and lateral anastomosis. Figures 230 and 231 are vivid representa- 
tions of the specimen. The patient with the ileal carcinoma, a man 
of 51 upon ivhom I performed resection, died from pulmonary em- 
bolism on the tenth day after operation. The specimen of this car- 
cinoma of the distal ileum is preserved hi the Hunterian Museum of 
the Royal College of Surgeons and is illustrated on page GIO of Post- 
Giadiiale Swgery. 

Diagjiosis. As in tlie case of benign tumours, the symptoms may 
be divided into two groups; 

1. Those which occur before obstruction takes place: and 
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2. Those which follow upon partial or complete occlusion of the 
bowel. 

In the former group are included the symptoms ^rhich are com- 
monly observed with any intestinal malignancy, such as pain, which 
may be diffuse, shifting, dull and aching, or sharp and cramp-like; 
nausea; \omiting with partial relief of symptoms; progressive 
anemia; loss of appetite; loss of W'cight; distension; and a palpable 
mass. Although absence of free hydrochloric acid in the aspirated 
gastric juice and the presence of occult blood in the stools are men- 
tioned in many articles as common findings, these are not constant 
and are clearly not specific in the diagnosis of cancer of the small 
intestine. The symptoms in the second group may be divided into 
those which accompany slowly progressive obstruction, and those of 
acute obstruction. Intermittent obstruction may occur with vomit- 
ing, colicky abdominal pain, distension and dehydration. The attack 
may subside after the passage of a few hours, only to recur at steadily 
shortening inten-als. With the onset of acute obstruction, pain be- 
comes sharp, spasmodic, and agonising to a degree, vomiting is usually 
profuse, and visible peristalsis may be noted. Distension is only notice- 
able when the blockage occurs in the lower coils of the ileum. A 
barium meal X-ray examination of the intestines is generally recog- 
nised as the best positive means of diagnosis, but the interpretation 
of the skiagrams is often difficult. The patient should be given a 
barium meal on a fasting stomach, and films of the abdomen should 
be taken at hourly intern als for six hours. 

Medinger asserts that the radiologbt is seldom able to diagnose 
more than the presence of an organic lesion in the small gut and that 
in 50 per cent of pro\ed cases X-ray evidence has been negati\e. Im- 
portant X-ray evidence supporting the diagnosis uiouid indude the 
following: 

1. Constant filling defect in the small intestine. 

2. A point of intestinal constriction, as in partial obstruction. 

3. Dilatation of the stomach or small intestine with barium reten- 
tion. 

The amount of gas, fluid and distension seen on the X-ray films 
will depend on the level of the obstructing lesion and the degree of 
obstruction which is present. 

In the dilferential diagnosis the conditions most likely to be con- 



Fic. 230.— Carcinoma of the Jejunum— Operation Specimen. 




Fic. 231— Carcinoma of the Jejunum- 
Same specimen as depicteil in Figure 230 cut open to show the small ring-like 
stenosing cancer which is producing a degree of obstruction of the jejunum. 
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fused with cancer of the jejuno-ileum are benign tumour, obstruc- 
tion due to adhesions, spontaneous intussusception, volvulus, appen- 
dicitis, regional enteritis and malignant disease of the caecum or 
ascending colon. 

Prognosis. Even following extensive resection, the outlook is bad. 
Keifer gives the average duration of life after resection as one year, 
and Mayo and Nettrour (Suig., Gynec. 6* Obst., 65:303, 1937) as 
eighteen months. In Keifer’s series of 11 cases there was only one 
patient alive and well five years after resection for a carcinoma of the 
proximal jejunum. The resection rate is between 60 per cent and 
70 per cent, and the operative mortality about 30 per cent to 40 
per cent. The prospect of a five-year cure following resection is not 
higher than 5 per cent. 

Treatment. Patients u'ith carcinoma of die small intestine are gen- 
erally admitted to hospital in a debilitated and anemic condition, or 
in a state of chronic or acute intestinal obstruction. The pre-operative 
measures will therefore include blood transfusion, intravenous ad- 
ministration of glucose-saline solution, and decompression of the 
proximal intestine with an indwelling duodenal tube. 

The abdomen is explored through an ample right paramedian in- 
cision and the viscera are methodically examined. If the growth 
proves to be irremovable, a side-tracking operation should be carried 
out to forestall or at least to delay obstruction of the bowel. But 
where resection is feasible, an attempt should be made to eradicate 
as widely as possible both the disease and its extensions to the adjacent 
lymph nodes. This is achieved by removing the tumour with a wide 
margin of healthy bowel both above and below it, and a large V- 
shaped portion of adjacent mesentery. The intestinal continuity is 
restored by performing an end-to-end or side-to-side ansstoznosis. 

Carcinoma of the jejunum is commonly situated from 6 to 24 
inches distal to the ligament of Treitz. In these cases following resec- 
tion it is better to close both ends of the gut and to perform side-to- 
side duodeno-jejunostomy rather than to attempt what would in 
fact be a difficult end-to-end anastomosis. 

The steps of this operation are briefly these: After the affected 
segment of bowel has been resected and the proximal and distal ends 
of the cut intestine have been securely closed, the anterior leaf of 
the mesocolon is incised and the third portion of the duodenum is 



1072 ABDOMINAL OPERATIONS 

mobilised, after which the distal jejunum is swung to the right in an 
anti-clockwise direction so that it lies without any tension by the 
side of the duodenum. A side-to-side anastomosis is then carried out 
in the usual manner, and when this is completed the upper edge of 
the opening in the mesocolon is sutured to the duodenum anteriorly, 
and the cut edge of the mesentery of the distal jejunum is stitched 
to the peritoneum of the posterior abdominal trail. 

The treatment of growths occupying the last foot or two of the 
ileum may be outlined as follows: 

1. Inoperable— ileo-colostomy. 

2. Operable— (a) wide resection of the portion of the ileum con- 
taining the growth tvith a generous tv'edge of mesentery, this being 
follotved by closure of both ends of the intestine and by the perform- 
ance of ileo-cacostomy; or (b) right-sided hemi-colectomy, as for car- 
cinoma of the cascum, the operation being completed by anastomosing 
the cut end of the ileum to the transverse colon. 

The amount of distal ileum sacrificed in this operation will of 
course depend upon the position of the growth; but the proximal 
section of the gut should always be at least 6 incites above the growth. 

Sarcoma. Less than 230 cases of sarcoma of the jejuno-ileum have 
been reported to date. Sarcoma is more common in the small than 
in the large intestine, and does not involve the jejunum and ileum 
so frequently as does carcinoma. Persons between the ages of 30 and 
40 are more prone to be affected, although the disease has been 
known to occur in infants and in the aged. No portion of the small 
bowel is exempt from this type of growth, although Cameron (/l)m. 
Sing., 108:203, 1938) has shown that the commonest site is the distal 
quarter of the ileum, then in order of frequency the proximal quar- 
ter of the jejunum and the middle third of the small intestine. 

The tumours are either fibrosarcomata, leiomyosarcomata, or 
lymphosarcomata; but only one-third of these are of connective tissue 
or unstriped muscle type, while two-thiids are of lymphoid structure. 
According to Cameron, sarcomata of the small intestine exhibit large 
and small extra-iuminar and inira-luminar masses, also large and 
small annular formations, some with and some without narrow'ing 
of the lumen of the bowel. 

There is one form ^diich transforms an appreciable length of 
small intestine into a rigid thick-walled tube. It is commonly stated 
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that the sarcomatous tumours of the jejuno-ileum rarely produce 
obstruction, but in point of faa stenosing groti'dis occur three times 
more frequently than the diffuse annular type which may at times 
cause dilatation of the bowel instead of constriction. Metastases to 
tire regional mesenteric lymph nodes and to the liver occur at an 
early date. 

Signs and Symptoms, These are in some measure determined by 
such factors as the position, size and extent of the primary growth, 
die presence of metastases, and whether or not the small gut is par- 
tially or totally obstructed. The onset of the symptoms may be in- 
sidious: weakness, loss of weight, anorexia, dyspepsia, and recurrent 
abdominal pain; or again, it may be sudden and severe, as in in- 
tussusception, in occlusion or in acute perforation. 

On abdominal examination the findings may be negative or they 
may be those of a movable or fixed tumour, or obstruction, or of 
spreading peritonitis. The incidence of palpable sarcomata of the 
jejuno-ileum is high and greatly exceeds that of carcinomata, the 
respective incidence being 6 j per cent and 29 per cent. Many of the 
patients seek medical advice when there is a large abdominal tumour 
and when anxmia and debility are marked. 

Prognosis. Approximately two-thirds of the cases are operable. 
The operative death-rate is 30 to 40 per cent, and only about 5 per 
cent of those subjected to radical surgery arc alive at the end of five 
years. 

Tieatment. In fully one-third of the cases the growth is so fixed 
and firmly matted to surrounding structures, and metastases to the 
mesenteric lymph nodes arc so extensive and diffuse, that a palliative 
lateral anastomosis is all that can be offered in the way of relief. 
Radical resection should be carried out whenever possible, even 
Uiough it may be evident at the time that this will afford but tem- 
porary palliation. 

Post-operative deep X-ray treatment is frequently administered to 
these cases, but it is dilficult at the present time to assess its value. 

Carcinoid Tumours. Carcinoid tumours, ivhich tvere first described 
by Lubarsch (Arch. f. path. Anal., IU:280, 1888), have excited a 
great deal of interest and controversy among patliologists during the 
last two decades. They are rare tumours, approximately fifteen to 
lAventy times rarer than carcinomata or sarcomata of the small inies- 
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tine, but in their origin, structure and method of spread they pre- 
sent many interesting features which account for the degree of atten- 
tion they have attracted. They may arise in any portion of the 
intestinal tract, but are most frequently found in the vermiform 
appendix. 

Porter and 'Whelan (Am. J. Cancer, 36:343, 1939) state that the 
incidence of the small-bowel tumours is less than half that of car- 
cinoids in the appendix. The former have a predilection for the 
terminal ileum, tend to cause obstruction, and not infrequently 
metastasise to the regional lymph nodes. 

On microscopical examination the cells bear a superficial resem- 
blance to basal-celled carcinoma, and contain granules which reduce 
a solution of ammoniacal silver; hence they are called argentafiine. 
They stain tvith chromic acid, and are therefore chromaffine. All 
argentalTmomata are potentially cancers, but their grade of malig- 
nancy is low. In 152 cases collected by Humphreys (Am. }. Cancer, 
22:765, 1934) metastascs were present in 2-1.4 per cent. These 
tumours probably arise from the Nicolas-KuUschitzky cells in the 
gastro-intestinal mucosa, but the exact origin or function of these 
cells is by no means clear. The evidence appears to be fairly tvell 
divided between entodermal and ectodermal proponents. This sub- 
ject receives full consideration from Raiford (Am. J. Cancer, 18:803, 
1933); Gosset and Masson (Presse mid., 22:237, 1914); and Quarry 
Wood (Brit. J. Sing., 22:766, 1936). 

Carcinoids of the jejuno-ileum are usually small nodular or sessile 
submucosal growths: rarely do they invade the entire circumference 
of the bo\veI. In about 30 per cent of cases they are multiple in 
origin. They usually cause obstruction either from inira-lurainai 
encToachmenl or by a puckering distoitiou o£ the gut tvall in contra- 
distinction to a complete ring-Iike stenosis. 

On section the tumour presents a yellowish or a grey-yellou' colour 
rvhich is very strikingly characteristic (fig. 232). According to Cook 
(Arch. Siirg., 22:568, 1931), the average age-incidence is about 55 
years, and the tumour is slightly more common in males. 

There are no typical signs and symptoms of carcinoid growths of 
the small intestine: but the disease should be considered in the differ- 
ential diagnosis of all chronic low small-gut obstructions in which 
there is radiological evidence of an intrinsic lesion of the bowel. It is 




INTESTINES 


1077 


true tliat carcinoma will present similar symptoms and that it will 
generally be impossible to distinguish between the two until the 
tumour has been sectioned. 

Treatment. At operation the diagnosis will be that of malignancy 
of the small bowel and the nature of the tumour will not be suspected 
until the cut surface of the specimen has been examined. Multiple 
growths will rarely be recognised during exploration, and even if 
they are it will often be impossible to deal with them satisfactorily. 

Operable solitary grotvihs demand excision, ^v'hile the irremovable 
mass will call for a palliative side-tracking procedure. 



CHAPTER 3 

Regional Enteritis 

Regional enteritis is a chronic inflammatory disease of unknown 
jetiology, ^vhich may involve any portion of the gastro-intestinal tract, 
although the terminal ileum is the commonest site. It is of great 
surgical interest, since complications such as obstruction, perforation, 
fistula, and abscess formation are apt to occur in the later stages of 
the disease. 

The lesion has been discussed in medical papers under a multi- 
plicity of titles, e.g., infective granuloma (Mock), chronic interstitial 
enteritis (Dalziel), non-specific granuloma (Moschcowitz and Wfilen- 
sky), chronic cicatrising enteritis (Harris. Bell and Brunn), regional 
ileitis (Crohn, Ginzburg and Oppenheimer), ileo-colitis ulcerosa 
chronica (Roscnblate, Goldsmith and Strauss), pseudo-cancer (Le 
Dentu), chronic ulcerative enteritis (Corr and Boeck), and regional 
enteritis (Brown, Bargen and Weber). To-day tlie tenns most 
favoured are Crohn’s disease, non-specific granuloma of the intestine, 
and regional enteritis. I prefer the last-named, as it does not assume 
too much, it indicates the non-specificity of the lesion, and it deter- 
mines that the lesion is inflammatory and not neoplastic. 

Combe (Tr. Roy. Coll. Phys., 4:16, 1813) is accredited with the 
first description of terminal ileitis, and in the light of our present 
knowledge his article, A Singular Stricture and Thickening of the 
Ileum, is worthy of perusal. 

Virchow {Aich. f. path. Anat., 5:335, 1853), Norman Moore (Tr. 
Path. Soc. Loud., 34:112, 1882) and W. J. Ma>o {Northwest. Lancet, 
13:7, 1893) were some of the earliest writers to describe non- 
malignant inflammatory tumours of the caecum and lower coils of the 
ileum. Among others, Braun {Arch. f. klin. Chir., 63:378, 1901). 
Dalziel {Brit. M. J., 2:1068, 1913), Tietze {Eigebn. d. Chir. u. 
Orthop., 12:211, 1920), Moschcowitz and Wilensky {Am. J. M. Sc., 
166:48, 1923) and Mock {Surg., Gymrc. 6- Otst., 52:672, 1931) attested 
to the recognition of a definite group of non-specific granulomatous 
1078 
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tumours of the intestine as distinct from those of heterogeneous but 
specific causation, such as syphilis, actinomycosis, amoebiasis, diverti- 
culitis, etc. Clark (Pjoc. Staff Aleet. Mayo CliniCj 13:535, 1939) 
states that among the four cases of non-specific granuloma of the 
intestine recorded by Moschcowiu and Wilensky in 1923 is one in 
^vhich tlie last 12 inches of the ileum was involved. From the very 
accurate data supplied this may be recognised as being identical tvith 
the regional ileitis described in 1932 by Crohn, Ginzburg and 
Oppenheimer (/. Am. M. Ass., 99:1323, 1932). Few articles in mod- 
em medical literature have aroused more interest than the last 
mentioned, and it would be fair to state that much of our present 
knowledge of the clinical and pathological aspect of hypertrophic 
non-specific innammatory lesions of the terminal ileum and of the 
adjacent large bowel is attributable to the exhaustive studies of 
Crohn and his co-tvorkers at tlte Nexv York Posl'Graduate Medical 
School. So complete tvas this original contribution that little has 
been added since regarding the disease except tvhat would testify to 
its prevalence and corroborate Crohn's description. Subsequent cases, 
however, recorded by Harris, Bell and Brunn (Surg., Gynec, 6* Obst , 
.57:637. 1933), Colp (Surg. C/m. N. Am., 14:443, 1934), Wilensky 
(Surg.^ 6:288, 1939) and others, support the view that the identical 
inflammatory process may affect any part of the small intestine and 
may extend into the colon or even in very rare cases into the 
stomach. 

According to Maxwell Lick (Intermt. Abstr. Sing., 66:347, 1938), 
in the six years following the appearance of Crohn’s article, nearly 
600 cases were reported in more than 100 publications. At the Mayo 
Clinic between the years 1922 and 1938, no fewer than 69 cases were 
r’erified at operation. Wilensk)’ mai/itains that the number of case- 
repons which have accumulated in the literature year by year seems 
to indicate that observers are more alive to the subject and not that 
there is a progressive increase in the prevalence of the disease, tvhich 
has in fact actually been found to be less rare than was originally 
supposed. 

Non-specific granuloma of the alimentary tract may occur at any 
age. The youngest case reported (Koster) was 7 years of age. the oldest 
being in the sixth decade of life. The highest incidence is observed 
bet^veen die ages of 15 and 40, during the age-period in which 
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acute appendicitis and mesenteric adenitis are most prevalent. The 
disease affects the sexes equally. 

Pathology. The macroscopic appearance o£ the bowel in regional 
enteritis is not unlike that seen in chronic ulcerative colitis. The 
serosa is cedematous, reddened, and often covered with greyish-iv'hite 
fibrous strands ivhich may be adherent to other loops or to the 
parietal peritoneum (fig. 233). All the coats of the gut are greatly 
thickened (5 to 15 mnis.), rigid and fibrotic, while on section they 
appear white and fleshy. This fibrosing process markedly reduces 
both the circumference and the lumen of the intestine, and late in 
the disease it may produce a complete blockage. Obstruction, how- 
ever, may also be caused by bands and adhesions and by loops of bowel 
becoming kinked at the sites to which they are attached by newly- 
formed inflammatory fibrous membranes. The mucosa is for the most 
part diffusely ulcerated, this ulceration being most noticeable on the 
mesenteric border. In some cases the mucous membrane between the 
ulcerated areas is seen to be drawn into bold papillary folds pro- 
ducing pseudo-polypoid masses such as aie commonly obsened in 
chronic ulcerative colitis. The mesentery is thickened and shortened 
and its appearance suggests an acute inflammatory process. The 
mesenteric glands themselves are often enlarged, but as a rule they 
do not attain any great size. In an advanced case the bowel may 
perforate and give rise to a local collection of puss or to an internal or 
external fistula. Such a fistula may communicate with the abdominal 
^vall or with an adjacent portion of the intestine or other viscera, e.g., 
the bladder. An external fistula frequently develops when appendi- 
cectomy is carried out in cases of acute terminal ileitis. 

Microscopically the process also simulates chronic ulcerative 
colitis. Adams describes the microscopical appearances as folloivs: 

The mucosa is usually absent when the submucosal tissues are replaced b) 
vascular granulation tissue with a marked non-specific chronic inflammatory 
process characterised by an infiltration of lyinphocjtes, plasma cells, large 
mononuclears and polymorphonuclear eosinophils. Although the most inyohed 
layer seems to be the submucosa, there is in almost all cases a definite inyohe- 
inent of the muscular, serosal layers and the mesentery. The mesenteric glands 
are usually enlarged and shotv a similar non-specific chronic inflammatory 
process. Huge foreign body giant cells with as many as 30 nuclei are occa- 
sionally present, a finding that is not observ-ed in ulceratiye colitis, and suggest 
tuberculosis or lues as a causative agent. It is possible that because of some 
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such findings as tliese, ihe disease svas classified as tuberculosis before this dis- 
ease became known as a definite clinical and pathological entity not many 
jears ago.^ 

Clinical Features. These depend upon many factors, such as the 
portion of intestine involved, the degree of involvement, the pres- 
ence of complications, etc. \VliiJe it is true that in most instances the 
first impressive manifestations of the disease are massive hzeinorrhage, 
persistent diarrhoea, repeated vomiting, or perforation of the intes- 
tine into a neighbouring viscus, it is possible to classify many of the 
cases under the following headings: 

1. Acute Gionp. Here the signs and symptoms are very suggestive 
of acute appendicitis. Abdominal pain is a predominant feature and 
may be localised to tlieir right iliac fossa or be fairly diffuse. Fever, 
rising pulse-rate, nausea, vomiting, diarrhoea, tenderness, rigidity, 
perhaps a suggestion of a mass in the right lower quadrant of the 
abdomen, .and leucocytosis. are all present. It is not surprising there- 
fore that many cases in this group are subjected to an immediate 
appendicectomy for “acute appendicitis." Clark, ivlio made a study 
of 35 cases of regional enteritis admitted to the Mayo Clinic, found 
that no fewer than 17 of these had had a previous appendicectomy 
performed elsewhere without any subsequent relief of pain. The 
appendix may or may not be involved in the inflammatory process 
and its removal in these cases is a superfluous and sometimes danger- 
ous undertaking. The lesion in the terminal ileum is often over- 
looked or misinterpreted at operation. 

2. Irrilalive Gjoup. The clinical picture here is that of a low- 
grade enteritis. There is loss of weight, an occasional bout of 
vomiting, chronic diarrhoea, and later anaemia and astlienia. Nausea 
and dyspepsia are present, and the patient is afraid to eat for fear of 
the cramp-like seizures ivhich are so apt to ensue shortly after the 
intake of food. The temperature is slightly elev.ited, and there may 
be night sweats. The diarrheea, which is one of the most troublesome 
features, is difficult to control by medicinal means. A palpable mass 
may slmvly form in the right iliac region. 

In the earlier stages there may be long periods of freedom from 
pain and diarrhma, but as the disease process advances the remissions 
lAdainj, Surg. CUn. N. Am., 17;7C3, 1937. Courtesy ol W. B. Saunders Co. 
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become less frequent or of shorter duration and symptoms charac- 
teristic of intestinal obstruction are superimposed upon those of 
chronic enteritis. 

3. Obstructive Giouf). In some cases the granulomatous condition 
may have progressed from a stage in which there is an occasional 
attack of pain in the lower abdomen to one in which the outstanding 
features are those of sub-acute intestinal obstruction with very little 
inter\'ening disturbance, while in others diarrhoea becomes incoerc- 
ible and is then accompanied by severe cramps in the right iliac fossa 
or in the umbilical region, distension, vomiting and visible 
peristalsis. 

4. Fistula. The fourth group is composed of those cases in which 
a fistula has developed. Symptoms of intestinal obstruction or of 
irritation may be present or absent. The fistula commonly follows 
appendicectomy for acute ileitis, and persists until the involved seg- 
ment of the gut has been widely resected. 

The chief signs and symptoms therefore of regional enteritis are 
pain, diarrhcea, anxmia, vomiting, palpable mass, loss of weight and 
ftecal fistula. 

The type of pain is variable; it may be mild, as in cases of chronic 
indigestion; it may simulate the epigastric distress of peptic ulcer; 
it may be diffuse or be definitely localised to the umbilical, hypo- 
gastric or right iliac region; it may resemble the colic of chronic 
obstruction; it may be intense, spasmodic and agonising, as in sudden 
blockage of the gut; or again, during bouts of diarrhoea, it may be 
cramp-like in character. 

Diarrhcea is the next most common symptom. The stools are 
usually loose and watery, occasionally contain mucus, but are rarely 
stained with blood although in exceptional cases bulky, tarry motions 
may be passed. ^Vhen colicky spasms become se\ere, bouts of diar- 
rhoea may alternate with periods of constipation. 

Anxmia of the microcytic type is present in more than .50 per cent 
of the patients. 

Vomiting occurs when the stage of obstruction is reached, while 
the evidences of malnutrition and loss of weight are apparent in 
nearly all the cases. 

A palpable mass can often be made out in the right lower quadrant 
of the abdomen; in Clark’s series a palpable mass was present in 23 
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out of 30 cases, while in Crile's series {Surg. Clin. N. Am., 19:1171, 
1939) of 20 cases this sign w’as positive in six. 

Fistula is a distressing complication. As a rule the fistula connects 
the c^cum or tenninal ileum with the abdominal wall, but occa- 
sionally the track may unite the bowel with an adjacent loop of gut 
or Avith the bladder or some other viscus. 

Skiagrams are of the greatest help in making a pre-operative 
diagnosis of regional enteritis. As Crile has emphasised, any patient 
who has a demonstrable lesion in the ileum or right colon should be 
subjected to an X-ray examination of the chest to determine whether 
or not pulmonary tuberculosis is present. In cases of tuberculosis 
enteritis skiagrams frequently reveal the presence of phthisis 
whereas in cases of non-specific granuloma of the intestine the pic- 
tures of. the chest are negative. In suspected cases a barium enema 
should be given, after which skiagrams are taken of the ca:cum and 
terminal ileum. At an early stage in the disease the films will reveal 
a slight fuzziness and an indistinct outline of the terminal ileum, 
while later on Kantor’s "string sign” may be present (J. /Im. M. Ass., 
103:2016, 1934). The “string sign”— “A thin slightly irregular linear 
shadow suggesting a cotton string in appearance and extending more 
or less continuously from the region of the visualised loop of ileum 
through the entire extent of the filling defect and ending at the ileo- 
caecal vahe”— is present in most of the well-developed cases, and 
although not pathognomonic of ileitis is highly suggestive of its 
presence. A fully illustrated and well-written account of the Roent- 
genologic Manifestations of Regional Enteritis is given by Weber 
{Proc. Staff Meet. Alayo Clinic, 13:545, 1938). 

The stools should be examined for occult blood, bacteria, amoeba, 
etc. In regional enteritis occult blood may or may not be present, 
and non-specific organisms can be recovered in samples of the fxces. 

Differential Diagnosis. Regional enteritis must be distinguished 
from acute appendicitis, tuberculous enteritis, syphilitic enteritis, 
actinomycosis of the ileo-cascal region, chronic right-sided ulcerative 
colitis, amcebiasis, diverticulitis, and neoplasms of the small intes- 
tine and cxcum. In the acute phases of the disease a diagnosis of 
acute appendicitis is frequently made, whereas during the more 
chronic stage the two conditions most often mistaken for non-specific 
granuloma are tuberculous enteritis and chronic ulcerative colitis. 
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Treatment. The majority of cases of acute ileitis— or, shall we say, 
fulminating acute ileitis— cannot be distinguished clinically from 
cases of acute appendicitis, or at least from certain abdominal catas- 
trophes which clearly demand prompt surgical intervention. Laparot- 
omy may be, and in fact often is, the only means of arriving at a 
correct diagnosis in such cases. 

As soon as the peritoneum is opened the surgeon should recognise 
the pathological lesion present and he should without any hesitation 
return the caecum and coils of affected ileum to the abdomen. The 
wound is then closed without drainage of the peritoneal cavity. The 
appendix must on no account be removed, nor should any short- 
circuiting operation be carried out at this stage. The post-operative 
treatment should be conducted on the Ochsner plan, as for acute 
peritonitis. 

In many of these cases the condition will no doubt resolve satis- 
factorily, possibly never to be heard of again. Crohn (Am. J. Surg,, 
46:74, 1939), however, drawing from his extensive personal experi- 
ence of 130 cases of regional enteritis, states that in a number of 
instances complete resolution may not occur since some patients 
eventually develop the complete clinical picture of a chronic re- 
gional enteritis with mass formation, fistula, and even sub-acute 
obstruction, although no doubt it may take many years before this 
indolent granulomatous malady presents itself with obvious and 
manifest symptoms. All authorities on this subject are agreed that 
in the presence of definite acute regional enteritis, appendicectomy 
should not be carried out in view of the considerable risk of thereby 
establishing an external fistula. Marshall (Lahey Clinic Bull., 1:15, 
1939) says: “Of 14 of our patients who had had appendicectomy be- 
fore coming to the Clinic, six had an external fistula.” 

There is no satisfactory form of medical treatment for cases of the 
chronic type, for those neglected patients who have an abdominal 
^vall riddled with multiple fistulous tracks, or for those 'who on ac- 
count of the extent of the lesion and widespread involvement of the 
intestine are unsuitable candidates for massive resection. 

Medical measures include a non-roughage but abundant and 
nutritious diet, vitamin replacement therapy, rest in bed, intestinal 
sedatives, opiates, sunlight treatment and blood transfusions. It must, 
however, be admitted that all that medical therapy can afford in the 
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chronic stages is some temporary relief of symptoms; it has no effect 
in retarding tlie inexorable progress of die disease. 

At present the only satisfactory type of treatment in the sub-acute 
and chronic stages from the standpoint of complete recovery is re- 
section of the involved segment of bowel together ivith a fairly ex- 
tensive margin of healthy intestine both above and below the lesion. 
This resection would, of course, include a wide margin of mesentery. 
The best results are seen when early removal of the lesion is carried 
out on the lines indicated for cases of malignant tumours of the 
bowel. When the disease involves the terminal ileum, the adjacent 
mesentery, and possibly the caecum, as occurs in some 80 to 90 per 
cent of cases, the most satisfactory operation is a one-stage or two- 
stage right-sided hemi-colectomy as conducted for cancer of the 
cxcum. In the one-stage operation, which should be reserved for 
patients who are deemed to be good operative risks, the ileum is 
transected fully 12 inches proximal to the visible and palpable mar- 
gin and spread of the disease, the proximal end of the ileum is 
securely turned in and closed, and a wide margin of the mesentery 
is resected together with the terminal coils of ileum, the cxcum, the 
ascending colon and the proximal one-third of the transverse colon. 
The operation is completed by performing a side-to-side ileo-trans- 
verse colostomy with the aid of intestinal clamps. 

The mortality of this radical resection is about 15 per cent, but 
fully 90 per cent of the patients who survive this operation show a 
return to perfect health and function. 

By the two-stage method, ilco-transverse colostomy is undertaken 
as a primary procedure and resection is deferred until the patient’s 
condition is sufiiciently improved to enable him to withstand it— 
usually after an interval of about six weeks. 

The ileo-colostomy may be performed in a number of tvays, but 
I prefer to divide the ileum a fool or two above the diseased segment 
of gut, and after closing the distal end of botvel to anastomose the cut 
proximal end of the ileum with the transverse colon by the end-to- 
side method- Lahey, on the other hand, advocates resection of the 
terminal ileum, cxcum and ascending colon by the plan devised by 
Mikulicz for the left colon. Tlie steps of this operation are as follows: 
The affected loop of terminal ileum is resected, together with the 
cxcum and the ascending colon, and a Mikulicz spur is formed be- 
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tween the terminal ileum and the end of the transverse colon, and 
brought out through the abdominal incision. The loop of ileum is 
staggered to permit of immediate drainage of the intestine with a 
glass tube which is tied in at the end of the ileum. After one week the 
spur between the ends of the ileum and colon is gradually crushed 
through by means of an enterotome. Eight weeks later the patient is 
re-admitted to hospital for extraperitoneal closure of the enterostomy 
opening which is composed of the ends of the transverse colon and 
the ileum. Marshall in a review of 13 cases treated by this method 
states that there tvere no post-operative deaths and that the subse- 
quent course of these cases was uneventful and extremely gratifying. 
Marshall considers that the operative risk is considerably reduced by 
using this two-stage method of resection, and in the majority of his 
patients health tvas completely restored. Recurrences, which are 
stated to occur in 7.7 per cent of the cases, are probably due to in- 
complete removal of the affected boivel and adjacent mesentery, in 
other words, to a niggardly resection and the overlooking of multiple 
lesions when these are present. The small intestine may be in- 
volved in intermittent parts, the gut between such areas being 
normal. 

Short-circuiting procedures alone, which have a mortality of about 
10 per cent, have been recommended as an alternative to radical 
resection, but it is well to remember that such palliative operations 
are doomed to failure in fully 50 per cent of cases. 

By performing a palliative ileo-colostomy the patient may be freed 
from symptoms, but he is not freed from the disease. Nevertheless, 
in the presence of certain complications such as perforation, fistula, 
abscess formation, obstruction, etc., the surgeon may have no choice 
since intestinal resection may be technically impossible. In such cir- 
cumstances a measure of relief may often be afforded by anastomos- 
ing the healthy portion of the ileum to the transverse colon in order 
to shunt the intestinal contents away from the diseased area which 
may be inextricably ^velded to neighbouring structures. 



CHAPTER 4 


Acute Intestinal Obstruction: General Considerations 

Success in treatment of acute intestinal obstruction depends 
largely upon early diagnosis, skilful management of the case, and an 
appreciation of the fact that it is just as important to treat the effects 
of the blockage as its cause. Treatment is not necessarily synonymous 
^vith laparotomy, since in certain instances cure may be brought 
about by simple non-operative measures. W^hen the condition is rec- 
ognised and treated in its early stages, the immediate and late results 
are extremely gratifying; but in the late cases, when the distended 
gut has become seriously damaged and systemic effects are obvious 
on examination, relief of the obstruction per se is often not sufficient 
to prevent a fatal issue. 


DEFINITION 

Acute intestinal obstruction is divided into two main types: 
(1) mechanical, and (2) paralytic. 

In mechanical obstruction, the intestinal contents are prevented 
from passing along the bowel by an actual obstruction of the lumen 
of the gut. 

Mechanical obstruction is divided into simple obstruction and 
strangulation. In simple obstruction there is a complete blockage to 
the passage of intestinal contents, and in strangulation there is, be- 
sides the obstruction of the lumen, an obstruction to the blood sup- 
ply of the obstructed bowel. 

In paialyttc ileus the intestinal contents do not pass along the 
bowel because the intestinal muscle cannot provide the necessary 
propelling force. 

CLASSIFICATION 

The main types of obstruction from ihe standpoint of causative 
factors are: (1) mechanical; (2) ncrx’ous, and (3) vascular. 
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CLASSIFICATION AND TREATMENT OF INTESTINAL 
OBSTRUCTION 
(Wangensteen) 


Chntcal Classificatton 

PatJiologic Clns- 
sificatwfi 

Treatment 

I. Mechanical 

A. Narrowing of lumen 

1. Stricture of bowel wall 

atresia 

(a) Congenital, imperforate 

anus 

inflammatory 

, . j traumatic 

(b) Acquired - , 

' ' ^ vascular 

neoplastic 

2. Obturation 

3. Compression from without espe- 

cially pehis and retroperitoneal 
duodenum 1 

Simple except in 
neoplastic stric- 
tures of the colon 

Ojveration, pre- 
ceded by suc- 
tion for decom- 
pression in late 
cases, except in 
occlusion of the 
colon 

B. Adheshe 
bands 

congenital 

inflammatory 

traumatic 

neoplastic 

Simple or stran- 
gulation 

Suction, opera- 
tion for persist- 
ent obstruction 
and in strangu- 
lation 

C. Hernia 

1. External 

2. Internal 

D Volvulus 

£. Intussusception 

F Errors in development of the in- 
testine giving rise to intestinal ob 
struction 

Strangulation 

Early operation 

II. Nervous (physiological) 

A. Inhibition ileus (paralytic) 
adynamic 

B. Spastic ileus— dynamic 

Simple 

Suction 

III. Vascular 

Thrombosis and embolism of mesen 
teric vessels 

Strangulation 

Early operation 
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Wangensteen {Bowel Obstructions, p. 79, 1937) states that a satis- 
factory classification for both clinician and pathologist can only be 
made by correlating in the more common types of obstruction the 
factors of causation and pathological appearances, as indicated in 
table 1. 

Cokkinis’s classification of the types and causes of acute intestinal 
obstruction is given in table 2. 

There are five common causes of intestinal obstruction, namely, 
strangulated external hernia, carcinoma of the colon, intussusception, 
adhesions, and internal strangulation. In Vick’s series {Brit. M. J., 
2:546, 1932) of 6,892 cases these conditions accounted for no less 
than 94 per cent of the total. 

Table 3 

INCIDENCE OF VARIOUS TYPES OF ORGANIC OBSTRUCTION 
(Based on Vick's 6,892 cases) 


Simple Obslrucltous 

Stinngula 

ions 




Percem- 



Percent* 



age of 



age of 



total 




1. Intussusception . . 

1034 

15.0 

1. Strangulated in- 






guinal hernia. . 

1378 

20.0 

2 Carcinoma 

895 

13.0 

2. Strangulated fern- 






oral hernia. . . . 

1348 

19.5 

3. Adhesions 

505 

7.35 

3. Strangulated um- 






bilical hernia. . 

371 

3.4 

4. Gall stones 

47 

0.7 

4. Other hernia . 

170 

2.5 

5. Congenital 



5. Internal strangu- 



atresias, etc. 

40 

0.6 

lation 

790 

11.4 

6. External compres 










176 

2.6 

7. Stricture 

36 

05 

7. Embolism and 






thrombosis . . . 

49 

0.7 

Total 

2,610 

37.9 

Total 

4,282 

62.1 


Some stadslics show the death-rate in acute obstcuedon to be as 
low as 35 per cent, while in others it is as high as GO per cent. It 
would, nevertheless, be fair to assess the present-day total mortality 
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of this disease at about 40 per cent. The mortality of the main types 
of acute obstruction is detailed in table 4. 

Table 4 

MORTALITY OF THE MAIN TYPES OF ACUTE INTESTINAL 
OBSTRUCTION 


Disease Approximate Mortality 

Per Cent 

Gall Slone obturation 50-fi0 

Carcinoma of the colon 35-40 

Adhesions . . 30-35 

Internal strangulation 30-35 

Volvulus . . 50-55 

Intussusception . ... . .... ... 15-20 

Strangulated inguinal hernia .. .. 10-15 

Strangulated lemoral hernia 15-20 

Strangulated umbilical hernia 30-40 


TYPES AND CAUSES 

(A) Simple Obstruction. Acute intestinal obstruction in its simplest 
form consists of a single interruption of the lumen of the bowel. 
This may be due to; 

1 . Impaction in the lumen of a solid body, e g., concretion of faeces 
or barium, large gall-stone, foreign body. etc. 

2. Disease of the wall of the gut, e.g., neoplasm, stenosis due to 
chronic inflammatory conditions, etc. 

3. Extrinsic causes, e.g., adhesion, band, pressure from without by 
tumours, etc. 

Mechanical disarrangement of the botvel rvall, e.g., intussuscep- 
tion. 

There are two main types of simple obstruction: (1) high small-cut 
obstruction, characterised by profuse vomiting and loss of fluids, and 
(2) Io^v• small-gut obstruction, marked by progressive intestinal dis- 
tension which causes severe local effects in the obstructed bo\vel. 

High Small-Gut Obstruction. Here the duodenum or jejunum is 
occluded and the vital digestive juices are prevented from reaching 
the highly absorptive bed of the ileum. Some 5 to 7 litres of digestive 
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secretions from the stomach, pancreas, liver and duodenum are 
poured out daily into the stomach and upper intestine, and this 
valuable fluid which is the source of the blood plasma is lost by 
vomiting and by the absence of absorption. This rapid loss of fluid 
and electrolytes and the associated dehydration is the cause of death 
in high obstruction. 

The main clinical features are sharp colicky upper abdominal 
pains, profuse vomiting, marked dehydration, and early and fatal 
collapse. 

Vomiting is copious from the start. At an early stage the material 
vomited consists of semi-digested food and opalescent gastric chyme. 
Later on, watery fluid laden with bile is voided in large amounts, and 
finally a stage is reached when the \oinitus is composed of dark 
brown, evil-smelling fluid— facculent vomiting. Fajculent vomiting is 
always an accompaniment of obstruction of the small intestine; it is 
only very rarely observed in cases of obsiruciion of the colon. It has 
to be distinguished from true fajcal vomiting which occurs only in 
cases of gastro-colic fistula. 

Dehydration is the most obvious of the physiological changes, and 
its effect on the tissues and on the blood is evidenced by the dry, 
shrunken skin, the sunken eyes, the extreme thirst, the hoarse voice, 
and the scantiness of the urine passed. The deadly effect of dehydra- 
tion Av-as well shon-n by Hartwell and Hoguet (/. Am. M. Ass., 59:82, 
1912) ^vho for several weeks prolonged life in dogs with high in- 
testinal obstruction by introducing large quantities of saline solution 
subcutaneously. Control animals not so treated died in a few days. 
Armour (quoted by Wilkie, Brit. M. 2:543, 1932) kept dogs with 
high small-gut obstruction alive for about five 'weeks by introducing 
fluids into the intestine below the experimental block, thus proving 
the lethal effect of the loss of absorption. Haden and Orr {/. Exper. 
M., 37:365, 1923) were among the early research workers to demon- 
strate a fall in the blood chlorides in experimental high obstruction, 
and Gamble and Mclver (/. Exper. M., 48:849, 1928) showed a loss 
of other irons besides chlorine, namely, sodium and bicarbonate, and 
proved that this fall in essential plasma salts could only be explained 
by the loss of the digestive secretions of the stomach, pancreas, liver 
and intestine. In the later stages of high small-gut obstruction, alka- 
losis is present, also the plasma protein rises from die normal 7 per 
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cent to 1 0 to 11 per cent, and there is an increase in the blood urea 
and a rise in the total non-protein nitrogen of the blood. 

In high small-gut obstruction the removal of the accumulating 
fluids in the stomach and upper reaches of the small intestine by 
siphonage and the intravenous administration of "waier, salts and 
glucose in measured quantities, fonn the basis of sound therapy. 

Lojo Small-G\it Obstruction. The ileus, or to be more precise the 
distal ileum, is the commonest site of intestinal obstruction. It is this 
portion of the gut which so often becomes ensnared by adhesions and 
inflammatory or congenital bands; trapped at the internal or external 
ring of an inguinal hernia or by the razor-like edge of Gimbernat’s 
ligament; paralysed from immersion in foul peritoneal exudates; or 
blocked by a migrant barrel-shaped gall-stone. In many respects the 
same processes are at work as in high small-gut obstruction, but the 
results are modified by the enormous length of the obstructed seg- 
ment and by the fact that a part of it is resorpiive in character. 

Holt •writes; 

If reabsorption were complete, the signs and syinptoms of obstruction would 
be absent; but usually absorption is incomplete, and a slowly progressive dis- 
tension develops. The capillary and venous circulation is interfered with, giv- 
ing the gut a congested appearance: there are submucous hsmorrhages: and 
patches of necrosis are found in the mucosa, especially on the anti mesenteric 
border. The intestinal wall becomes thickened by plasma exudate from the 
capillaries, and from the same source comes the plasma-like peritoneal fluid. 
The intestinal muscle, perhaps as the result of over-stretching or cedema, loses 
Its tone and contractile power, tending to produce a partial or complete 
paralysis of the gut immediately above the obstruction. In such a way are 
pioduced (he heavy, ihick-wallcd, distended, and congested loops of small in- 
testine so often seen at operaiiom* 

In low small-gut obstruction vomiting is not such a prominent 
feature as is the case with lesions involving the jejunum. Dehydra- 
tion, too, is a more tardy process. Toxasmia has long been thought 
to be the cause of death in most of the cases of low obstruction, but 
recent research has proved that infection and dehydration, and in 
some cases, notably large strangulations, even liasinorrhage is respon- 
sible for most of the fatalities. 

Large-Gut Obstruction. In large-gut obstruction the acute stage is 


> Hole Caiicet. 2 62. 1959. 
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never so claimant as it is in small-gut obstruction, partly because the 
colon has time to adapt itself to the stasis and partly because the 
blockage is seldom of a permanent nature and is rarely complete. 

Deh)dration and blood changes aie ne\er permanent, and although extreme 
distension may occur, the colon appears to tolerate it far better than docs the 
ileum. The danger of sudden decompression is also present in a lesser degree. 
In spite of these favourable conditions the mortality of major operations for 
acute colonic obstruction is exuemcly high. The explanation lies in a lowering 
of the patients resistance by the previous debilitating illness. If this is kept in 
mind, and the more radical procedures avoided, there is a fair prospect of 
tiding the patient over the acute attack, and thus converting the case back to 
a dironic obstruction (Cokkinis). 

It is not generally recognised that acute obstruction of the colon 
by a stenosing carcinoma is an example of the closed-loop type of 
obstruction. Mackey writes on this point as follows: 

In many of these cases the ilco<xcal valve is so patent that no regurgitation 
is possible, the large bowel proximal to the stricture becoming essentially a 
closed loop which is progressively distended by a constant addition of ileal 
content. This type of obstruction, being a very common and very fatal one, 
merits special consideration. Since there is no stagnation of smalf-bowcl content 
until the latest stages, vomiting is rare, and this negative feature is often the 
cause of dangerous delay in diagnosis. The a>Ion is progrt*s>'cly distended 
and us v»all is subject to steadily increasing tension. This tension is propor- 
tional to the circumference of the tube and so is greatest in the cecum. It is, 
therefore, the cecum which distends to the greatest extent, which is first the 
seat of so-called stercoral ulceration, and which, in the unrelieved case, rup- 
tures. The march of events is slovv, however, because in the majority of cases 
the obstruction is in the distal colon, the obstructed loop is of gieat capacity 
and of consideiable resorptive power.* 

(B) Closed-Loop Obstruction. In this type the loop is closed at 
both ends so that there can be no escape of the gaseous and fluid 
contents of the entrapped segment of gut. 

Within the loop there accumulate, in addition to fluids already present, the 
secretions of the obstructed loop and inflammatory exudate, in which botli 
aerobic and anasrobic organisms multiply. Pressure within the loop readdy 
attains a level which impairs the capillary circulation, and ulceration of the 
mucosa, infection and gangicne of the wall, rupture and peritonitis follow, 
this stage death is almost inevitable. The classic example of closcd-Ioop o 

2\Iacke>, Med. Presi & Circ . 202 297, 1939. 
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struction is, of course, acute obstructi\e appendicitis in whicli at the base of 
the appendix the lumen is closed by a &ecal concretion. A more apt example 
is the tjpe of obstruction which occurs when a loop of small bowel slips 
through a hole in the mesentery or behind a congenital intra-peritoncal band, 

either of which conditions closes the lumen at tw'o points It will often ha\e 

been noted that in cases of low obsiruaion of the small bowel, the lethal factor 
is progresshe increase in hydrostatic pressure in the obstructed loop. In closed 
loop obstructions this factor operates in a inoie obvious and often more 
readily fatal manner.* 

(C) Bowel Obstruction with Strangulation, The morbid anatomy 
of strangulated external abdominal hernia is discussed on page 1017. 

(D) Paralytic Ileus. In paralytic ileus the gut trail is not truly 
paralysed but rather its activity appears to be inhibited by an over* 
active sympathetic nervous system. Although there are many causes 
of the condition, by far the commonest are peritonitis and intestinal 
obstruction. A painless progressive distension of the abdomen is pro- 
duced. and this in the later stages is associated with vomiting and 
circulatory failure. 

The subject has already been considered under the title of peri- 
tonitis (page 913), but further reference to it will be made when 
discussing the post-operative management of cases of acute intestinal 
obstruction. 

DIAGNOSIS 

The chances of a successful issue in a patient with acute intestinal 
obstniciion are almost wholly dependent upon early and accurate 
diagnosis. The importance of the time-factor has already been em- 
phasised, and diis is confirmed by all statistics. Every anatomical and 
physiological change associated with obstruction is cumulative in 
character. Success in treatment frequently depends upon a correct 
determination of the precise manner in which the bowel is ob- 
structed. 

Accurate clinical diagnosis involves the following: 

1. The discovery of the jfreseiice of acute intestinal obstruction. 

2. Recognition of the type and level of the obstruction; and 

3. A diagnosis of the cntise of the obstruction. 

The Discovery of the Presence of Acute Intestinal Obstruction. Is 
the bowel obstructed? There are three common complaints of pa- 


*Macl.a), Loc. cil. 
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tiems with obstruction: (a) pain; (6) vomiting; and (c) distension. 
The pain, like that of other abdominal colics, is cramp-like and in- 
termittent; vomiting is often frequent and copious, and when the 
patient is examined some distension is usually present. 


SYMPTOMS 

The pain is ushered in abruptly. It is colicky in nature like “gas” 
pain, and usually lasts from one to three minutes. It increases in inten- 
sity, often to an agonising seizure, and ceases as abruptly as it began, 
only to recur again and again and at times rhythmically. In the inter- 
\als between the bouts of colic the patient may experience complete 
relief, or there may be the dull and tiresome ache so characteristic of 
intestinal distension. Transudation of blood and fluid into the gen- 
eral peritoneal cavity, as occurs in strangulating obstructions, pro- 
duces a more continuous type of pain and also gives rise to tenderness 
on abdominal examination. It must be remembered that intestinal 
colic is always present in cases of intestinal obstruction of mechanical 
origin. Late in the course of obstruction the paroxysmal pain dimin- 
ishes owing to distension and paralysis of the botvel. 

Synchronous with the pain it is often possible to hear borborygrai, 
and on auscultation loud splashing, rushing, gurgling or tinkling 
sounds may be made out, these being intensified over the site of the 
obstruction itself. If the bowel is markedly distended with gas these 
sounds have a peculiar metallic or bell-like character; on the other 
hand, if there is a considerable quantity of fluid in the distended 
loops, blatant bubbling gurgling noises will be heard through the 
stethoscope. 

Vomiting, which is one of the cardinal symptoms of obstruction, 
is of two types: (a) reflex \omiting. such as may accompany any acute 
abdominal disorder; and (b) persistent regurgitant vomiting. Reflex 
vomiting may occur at the onset of any case of obstruction, but is, as 
a rule, not repeated. Cases of large-gut obstruction may proceed to a 
fatal issue without vomiting during any stage of the malady. Intes- 
tinal colic attended by marked distension of the abdomen without 
vomiting is usually due to obstruction of the colon. Regurgitant 
vomiting, which fails to reliet'e pain, ts characteristic of small-gut 
obstruction. The higher the le\’el of the block in the bowel, the 
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more copious the vomiting; and the more turbid and fxculent the 
vomitus, die more grave the prognosis. 

As previously stated, the vomiting of fasces— faecal vomiting— 
never occurs in obstruction. It is therefore more correct to describe 
the regurgitation of the foul malodorous contents of the distended 
small gut as faeculent vomiting. This is a grave omen, in fact a sign 
of impending death. It is only on the rarest of occasions that the 
life of the patient can be saved when vomiting of this nature is 
present. 

Absolute conslipatioji, neither flatus nor faeces being passed, is a 
late and unreliable symptom of obstruction. A patient may be con- 
stipated for a iveek or more and yet suffer from no signs or symptoms 
of obstruction; another patient with an urgently strangulated loop 
of small gut may have had a free action of the bowels some hours 
previously. In Richter’s hernia and in intussusception there may be 
normal boirel movements; again, in acute obsiruciion of the left colon 
due to a stenosing carcinoma, an enema may wash out the contents 
of the gut distal to the stoppage; while in other cases the stimulus 
of sudden occlusion may spontaneously empty the intestine distal to 
it. It is the usual practice to administer an enema or to give two 
diagnostic enemata to determine whether the patient is capable of 
passing flatus or faces. If no flatus is passed, even after the adminis- 
tration of the second enema, it is usually assumed that complete 
intestinal obstruction is present. Yet in practice I have at times found 
this lest to be misleading, and too much reliance should thus not be 
placed upon it. Acute obstruction must be diagnosed within a few 
hours of its onset and the surgeon should not wait for constipation to 
become absolute. If a patient has recurrent intestinal spasms and is 
unable to pass wind, obstruction is almost certainly present. Colicky 
pain in the absence of obstruction is always accompanied by the pas- 
sage of flatus. 

SIGNS 

In the early stages of acute intestinal obstruction the temperature, 
pulse and respiration, and blood pressure are usually normal or only 
very slightly raised, and the patient’s appearance does not, as a rule, 
suggest the presence of a potentially serious malady. At a late stage 
in obstruction, owing to dehydration and toxaemia, the characteristic 
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sunken features, anxious expression, pallid skin, feeble pulse, falling 
temperature and cold extremities will be observed. In Wangen- 
steen’s vs’ell-chosen words: 

A composed face affords the examiner considerable reassurance. Still, behind 
the mask of a Stoic mien much may be hidden. The agony of the patient wiili 
severe abdominal pain is usually evident upon his face. The vvTinUed and 
furrowed brow, tense features, and draun lips which may conceal clenched 
teeth, speak as plainly as an inner voice. A pallid face with beads of perspira- 
tion lend involuntary confirmation of the patient's distress. Periodical tranquil 
relaxation informs the examiner that the pain is intermittent and colicky in 
nature.* 

In strangulating obstructions shock is present, the pulse-rate is 
often rapid, and the abdominal pain and tenderness which accom- 
pany these lesions is much more distressing than in simple obstruc- 
tions. 

Soon after the onset of small-gut obstruction the abdomen will be 
found on examination to be soft and flaccid, tenderness and rigidity 
being conspicuously absent. The degree of distension depends upon 
the site of the blockage and upon the “lime factor.” Thus, in an 
established case, when the proximal jejunum is occluded the stomach 
distends with gas and accumulated secretions and the epigastric re- 
gion becomes prominent and tense. When the ileum is involved, the 
central portion of the abdomen is moderately blown out, and when 
the distal colon is blocked there is considerable universal distension 
of the belly with well-marked bulging in the flanks. 

In acute obstruction of the colon, inflation is a rapid process; in 
simple small-gut obstruction it is relatively slow in onset; in volvulus 
of the sigmoid it is quick and may assume stupendous proportions, 
while in paralytic ileus it is relentlessly progressive in its course. 
Considerable distension of the intestine may, however, at times be 
present without any obvious bloating of the abdomen. Inspection 
may reveal distended coils of intestine or visible peristalsis, but 
neither of these signs is of itself pathognomonic of obstruction, 
as either may on occasion be observed in a normal individual who 
has an exceptionally thin abdominal wall. Nevertheless, visible 
peristalsis associated with colicky pain at once suggests the presence 

* Wangensteen, The Therapruttc Problem of Bowel Obstruction. 1937. Courtesy of Charles 
C Thomas Co. 
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of an obstructive lesion of the gut. The palpating fingers may, detect 
localised distension or withing coils of intestine ^vhen these do not 
appear on inspection; or they may, in their search for a cause of the 
obstruction, discover a mass or a tumour. In left-sided colonic ob- 
struction the tubular gas-filled large intestine and the tightly 
distended caecum can be very readily identified on palpation and 
percussion. 

In all cases the flanks should be percussed for shifting dulness; the 
hernial orifices should be methodically palpated lest a strangulation 
be missed; and a rectal examination should be performed as a routine 
procedure. 

Rectal examination enables the surgeon to feel the pelvic viscera 
and perhaps to find distended loops or tumours of the lower ileum 
or pelvic colon, to discover local grotv'ths and strictures low down in 
the bowel, and to ascertain if the rctium is ballooned, filled with 
blood or slime, or firmly impacted with fxcal concretions. 

ABDOMINAL AUSCULTATION 

I have shotvn hotv in acme inflammatory abdominal conditions 
this method of investigation is invaluable. It is even more important 
in cases of obstruction, both in diagnosing the presence of obstruc* 
tion and in locating the site of the block. 

With the onset of mechanical obstruction, the intestinal sounds 
become louder and more frequent, being loudest immediately over 
the site of tlie obstruction. This turbulence is in sharp contrast tvitli 
the deathly silence which obtains in cases of paralytic ileus. 


X-RAV EXAMINATION 

X-ray examination of the abdomen is also of help in investigating 
cases of intestinal obstruction. It enables the surgeon to determine 
the degree and the extent of the distension, and the position of the 
distended segitients of bowel. At an early stage in obstructive lesions 
of the large bosvel it may show the csecura to be blotvn out svith gas: 
it may also show gas in the colon, ending abruptly at the site of ob- 
struction; or it may reveal gaseous mirrors over fluid levels in obstruc- 
tions of the small bowel. 
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Fig 234.— Straight X-ray Picturc Showing Gas in the Intestine (Derry). 

Visible gas in distended loops of small intestine in adults is 
synonymous iWt/i intesdns.1 stasis (ffgare 234). The stethoscope is ot 
assistance in distinguishing between stasis of mechanical origin and 
that of paralytic origin. The films may be made ivith the patient 
lying either prone or supine or standing erect. In my opinion the 
most useful information is obtained irhen the films are taken with 
the patient lying supine. 

In cases of simple obstruction of the small gut treated by con- 
servative decompression. X-ray films of the abdomen should be taken 
every tts’elve hours or so in order that the progress of the case may be 
closely followed. 
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RECOGNITION OF THE TYPE AND THE LEVEL OF THE OBSTRUCTION 

1. The Type. Having diagnosed the presence of acute intestinal 
obstruction, the next step is to ascertain the type of obstruction 
present. It is most important to distinguish bet^veen simple obstruc* 
ion and strangulation. Simple obstruction is usually of gradual onset, 
and there is no evidence of shock for some days. The pulse is slow, 
the temperature normal, and the blood pressure is relatively un- 
affected until a late stage in the disease has been reached. There are 
no abdominal tenderness and rigidity, and the whole course of the 
disease is slow, in fact the patient may appear to be in fair condition 
for a few days. In strangulation, on the other hand, the onset is sud- 
den and is ushered in ivith severe pain and shock. The pulse is rapid 
and the temperature elevated. The diagnosis of external strangula- 
tion is rendered easy by the presence of a tense, tender, irreducible 
tumour over a hernial orifice, with no impulse on coughing. Internal 
strangulations occasion considerable difficulty in diagnosis, but a 
tense loop may sometimes be felt, while on abdominal examination 
tenderness and rigidity will be encountered owing to blood being 
poured into the peritoneal cavity. Again, recovery from initial shock 
is never complete, the blood pressure falls, and the patient looks 
gravely ill and becomes rapidly worse. 

Differentiation will also have to be made betv/een mechanical and 
paralytic ileus. The main distinguishing features of the latter are: 
(fl) the presence of an adequate cause, e.g.^ peritonitis, previous opera- 
tion; (6) the complete absence of paroxysmal colicky abdominal 
pains; (c) rapid tympanitic distension of the belly; (d) the “silent” 
abdomen— there is absolute silence of the abdomen when auscultation 
is done. 

2. The Level. Determination of the level of obstruction is especially 
necessary in cases of simple mechanical obstruction. In high small- 
gut obstruction pain is not a marked feature, but vomiting is profuse 
and frequent, and the patient, owing to the excessive loss of fluids, 
rapidly becomes dehydrated. Oliguria, insatiable thirst, a rising 
blood urea, early collapse, and sunken features may be present, all 
these being characteristic of an excessive loss of fluids and electro- 
lytes. Distension may be absent in tlie early stages, but later on it be- 
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comes limited to the epigastrium, and on abdominal auscultation 
there is hardly any evidence of increased peristalsis. Flatus and faces 
may be passed with or without the aid of enemata. 

In low small-gut obstruction the onset is more gradual, and the 
case pursues a less urgent course. There is severe and frequent 
colicky pain, and vomiting which is persistent but less profuse than 
that which accompanies high lesions. Constipation is absolute, peris- 
taltic sounds are loud and explosive, and one or more dilated coils of 
intestine may be seen or felt. At a later stage the distension spreads 
to the central portion of the abdomen, while at an even later stage 
the distended coils take on a ladder or organ-pipe pattern. Dehydra- 
tion, and blood and renal changes associated with low small-gut 
obstruction do not appear until a late stage is reached. 

ACUTE LARGE-CUT OBSTRUCTION 

This, of course, is less urgent than the itvo preceding types. As a 
rule there are no vomiting, no shock, and no deh)dration. There are 
absolute constipation and a greater degree of abdominal distension. 
In early cases the cicum bears the brunt and becomes ballooned, 
while at a later stage the whole abdomen and the flanks are blown 
out. At times a mass or tumour may be felt per abdomen or per 
rectum. The final picture shows a huge barrel-shaped abdomen, the 
result of the small intestine becoming loaded with gas and feces due 
to incompetency of the ileocxca! valve. 


DIAGNOSIS OF THE CAUSE OF OBSTRUCTION 

This is the last step in diagnosis and often the most difficult one. 
It is not always possible to make an accurate diagnosis, although 
W'henever this is possible treatment is considerably simplified. The 
following is the classification of the causes of obstruction based on 
the age, the history and the clinical findings: 

1. Congenital Causes: Imperforate anus or rectum, infantile 
pyloric stenosis, congenital duodenal atresia, or congenital bands. 

2. In Early Life: Intussusception. Meckel’s diverticulum, strangu- 
lated hernia, adhesions or bands (post-operative or post-inflainma- 
tory). 
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3. In Late Life: Cancer, strangulated hernia, fxcal impaction, 
diverticulitis, volvulus, gall-stones, adhesions or bands. 

4. With Previous History of Operation or of In fl amm ation! Ad- 
hesions or bands near the appendix or gall-bladder, in the pelvis or 
under an abdominal scar; or paralytic ileus. 

5. Cases with Special Symptoms and Signs: Strangulated hernia, 
intussusception, carcinoma of the colon, gall-stone ileus, volvulus, 
mesenteric embolism and thrombosis, or pelvic ileus. 

These individual causes of obstruction and their diagnosis are 
discussed in some detail in Chapter 5 of this part. 

TREATMENT 

The remedial agents which have proved of the greatest value in 
the treatment of bowel obstruction are: (1) saline solution: (2) blood 
transfusion; (3) conservative decompression, and (4) operation. 

An attempt Tvill be made to assess the therapeutic value of these 
agents and to indicate tvhen they may best be employed. 

This section deals only w'Uh geneial Inmaples and procedmes; 
the medical or surgical measures of more specific application ivill be 
described under the individual obstructhc lesions. 

Tieaimenl of High Smali-Gitl Obstniction 

In the majority of cases the treatment of this type of obstruction 
will be of a purely conservative nature, as the stoppage is usually 
temporary and the risk of strangulation is slight. Such conditions as 
acute dilatation of the stomach, pyloric stenosis due to cedema and 
spasm around a cicatrising duodenal ulcer, and the swelling of a 
gastro-enteric stoma as may occur after some cases of gastro-jejunos- 
lomy, usually show rapid improvement under the measures about to 
be outlined. Even tvhen operation is clearly indicated, e g., in 
mechanical obstruction of the proximal jejunum due to a neoplastic 
tumour, conser\-ative treatment should be instituted to correct de- 
hydration and to restore normal renal [unction. The t^vo most im- 
portant therapeutic agents in the treatment of this type of obstruction 
are saline solutions given intravenously and conservative decom- 
pression. 
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1. Saline Solution. This acts almost as a specific in high small-gut 
obstruction. The solutions usually employed are: (a) Ringer’s solu- 
tion; (b) Hartmann’s solution (it is often advisable to add 4 to 5 per 
cent solution of glucose to either of the above); (c) glucose-saline 
solution. A useful preparation consists of 4 per cent glucose plus 
0. 1 8 per cent sodium chloride (one part of normal saline to four parts 
of 5 per cent glucose in distilled water). This solution is isotonic and 
is given intravenously as a continuous drip at the rate of 3,000 to 
4,000 ccm. daily. This supplied 120 gms. of glucose and 5.4 gms. of 
sodium chloride (Jones and Naunton Morgan, Lancet, 2:611, 1939). 
It is essential to record the fluid intake and loss so that the fluid bal- 
ance can be assessed at a glance, and enough solution should be given 
to ensure a daily urine output of 700 to 1,000 ccm. It is also impor- 
tant to regulate the drip and to make sure that the solution is run 
into the vein at an even rate. Intravenous saline solution is, as before 
stated, a valuable therapeutic agent. 

Much has been learned during the last six years about the normal 
water and electrolyte balance of the body, and its application in pre- 
and post-operative cases is due largely to the tv’ork of Coller and Mad- 
dock {Intetnat. Clin., 3:191, 1934; Ann. Surg., 102:947, 1935, and 
108:769, 1938; and J. Am. M. Ass., 108:1, 1937), who indicated the 
quantity of fluids required by patients in these periods and also for 
the control of dehydration in high intestinal obstruction. The reader 
is also referred to Peters’ monograph Body Water (1035), and to the 
excellent contribution of Mclver and Gamble (J. Am. AI. Ass., 
91:1589, 1928) and to the recent paper by Elkington, Gilmour and 
Wolfe (Atiu. Surg., 1 10:1050, 1939), The Control of Water and Elec- 
trolyte Balance tn Suigical Patients. 

2. Conservative Decompression — Suction Drainage. Ward (/. Am. 
M. Ass., 84: 1 1 14, 1925) was the first to employ continuous suction to 
the indwelling duodenal tube in the treatment of peritonitis, while 
Wangensteen (Tr. West. Surg. Ass., 1931; and Aich. Surg., 26:933. 
1933) was the first to employ conservative decompression in the 
treatment of some types of mechanical obstruction of the small in- 
testine. The popularisation and perfection of this therapeutic pro- 
cedure is due largely to the work of Wangensteen and Paine (J. Am. 
M. Ass., 101:1532, 1933). These authors have shou-n that when the 
blockage is caused by adhesions and is intensified by the accompany- 
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ing distension it may be relieved by suction applied to an indwelling 
duodenal tube. They showed, moreover, that drainage of the dis- 
tended stomach and intestine above the occluded site renders opera- 
tion, should this step eventually prove to be necessary, less dangerous 
and easier to perform. 

Howe%er, there are a good many patients in tvhom gastro^iuodenal suction 
IS not successful in relieving the distension. Fnrthennore, e\en though the dis- 
tension is lelieved by the duodena] suction, the Jocaiion and nature of the 
lesion may still be unknown. It is in these cases that the intestinal intubation 
method of Miller and Abbott (/Imi. /. AI. Sc., 66 961, 1938) may achieve grati- 
fying results. In principle, the method consists of passing through the nose (or 
mouth) into the small intestiiiai tract a iloiible-lumeii tube or a pair of tubes, 
the larger opening being used for aspiration purposes and the smaller one 
for the inflation of a rubber balloon which surrounds its distal end. With the 
combination of aspiration of Uie intestinal contents and of inflation of the 
balloon, peristalsis carries the tube down (he intestinal tract. This takes place 
whether the obstruction is mechanical or paralytic.* 

Striking results following the use of this method in patients ^v^th 
distension due to several causes have been reported by Abbott and 
Johnston (Sitrg., Gyvec. & Obst., 66:69, 1938), Golden (/Im, /. 
Roentgenol., 35:316, 1936), Weltz {Lehrbnch der Ronlgendiagnos- 
tik, 1939) and Boon (Lancet, 1:7, 1940). 

In the treatment of obstruction, this method has been increasingly used and 
is now fully established as a valuable and often crucial therapeutic proceduie 
in cases of obstruction in whicli Uiere is no progressive intestinal necrosis that 
demands immediate operation. The proceduie not only permits decompression 
of the distended bowel, the restoration of body fluids and electrolytes to normal 
levels by tlie oral route, and the establishment of drainage Ironi a point imme 
diately proximal to the destruction, but also it has often made it possible, by 
the injection of a relatively small amount of barium, to define the obstructing 
lesion and to decide at leisure on subsequent therapeutic measures.^ 


Treatment of Simple Low Small-Gi(t Obstruction 

The distal quarter of the ileum is the commonest site of acute 
obstruction and the treaiincm is here governed by the frequency 
with which strangulation occurs- If recent post-operative cases (para- 

> Blalock, Surg, G^uec. 6* Obsl., 6S.842, 1939. 

*Boon, Lancet, 1.7. 1910. 
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lytic ileus) be excluded, approximately two-thirds of ileal obstruc- 
tions are associated with external or internal strangulations. Unless 
therefore the surgeon can be positive that the obstruction is simple 
in character he should treat the case as one of strangulation; in other 
words, by immediate operation. In those cases in which strangulation 
can confidently be excluded by clinical methods, a short trial ^vith 
non-operative therapy should be instituted before resorting to 
laparotomy. Conser\'ative measures include decompression of the dis- 
tended intestines by suction applied to a duodenal or Miller-Abboit 
tube, and the intravenous administration of glucose-saline solution 
in sufficient quantity to replace the fluid and plasma salts lost by 
suction, by vomiting and by non-absorption. 

According to ^Vangensteen, in a mechanical obstruction of the 
small gut, the signs of successful decompression include: 

1. Cessation of gas pains. 

2. Decrease of distension. 

3. The visualisation of gas in the colon on the X-ray film in com- 
plete obstructions, indicating that the obstruction has been over- 
come. 

4. Less fluid aspirated tltrough the duodenal tube,, denoting that 
stasis is no longer prominent. 

j. Toleiation of temporary discontinuance of suction without re- 
currence of pain. 

In all mechanical obstructions treated by conservative decompres- 
sion it is most important to lake an X-ray picture of the abdomen 
every nvelve hours or so in order to ascertain that the calibre of the 
distended gut is actually becoming smaller. If suction-siphonage fails 
to relieve the obstruction, operation, of course, becomes imperative. 
What should be done at operation depends upon two important 
contingencies. 

(1) the condition of the patient, and (2) the condition of the in- 
testine. 

When the patient’s condition is satisfactory, every effort should be 
made during laparotomy to find and to deal with the cause of the 
obstruction. If the intestines are greatly distended, a Witzel’s en- 
terostomy should be performed immediately proximal to the site 
of the obstruction in the bowel, and the intestines should be decom- 
pressed very slowly. The indwelling duodenal or Miller-Abbott tube 
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should be left in situ, and suction continued after operation, whether 
enterostomy has been carried out or not. In the neglected case, when 
the patient’s condition is desperate and the intestines are inflated to 
their fullest capacity, the surgeon is well advised to perform a rapid 
“blind” enterostomy, always provided that strangulation can be defi- 
nitely excluded. 


Treatment of Acute Large-Gut Obstruction 

About 90 per cent of large-gut obstructions are simple in charac- 
ter, the commonest causes being cancer, diverticulitis, or fxcal im- 
paction. Internal strangulation of the colon is very rare, volvulus of 
the sigmoid being the chief cause, and in the average case it presents 
no special difficulties in diagnosis. Lockhart-Muramer)' (Biit. M. J., 
] :405, 1 93B) considers iltat the danger of overlooking a strangulation 
of the colon IS not more than 1 per cent. In vietv of this trivial risk 
and also of the high death-rate attending major operations for acute 
colonic obstructions, there can be no doubt that the immediate treat- 
ment for this type of case should be conducted on conservative lines. 
The aim should be to convert the acute obstruction back to a chronic 
one by adopting the following measures: 

1. No fluids or any nourishment are given by mouth. 

2. Heat is applied to tlic abdomen. 

3. Morphia, gr. is injected subcutaneously at six to eight 
hourly intervals to allay pain and induce sleep. 

4. Repeated turpentine, ox-gall, glycerine or treacle enemata are 
ordered. 

Glucose-saline solution is given intravenously by the drip 
method to maintain the patient's strength. 

Duodenal suction drainage is not employed except perhaps in the 
late cases when the ileoca^cal valve, no longer capable, opens its 
■flood-gates” to the faecal stream. 

When the treatment outlined above fails to bring about relief 
within forty-eight hours or when the patient is obviously too ill to 
justify the adoption of even conservative treatment, his only chance 
of survival lies in the performance of “blind” cxcostomy under a local 
anxsthetic. The danger of exploring the abdomen in the cases under 
discussion, even when the diagnosis is uncertain, is many times 
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greater than the danger of leaving a large-gut obstruction untreated. 
The cascostomy ensures a rapid and satisfactory decompression of 
the grossly distended large gut, foresulls perforation of the cecum, 
enables the bowel to rid itself of the filthy decomposing contents, and 
above all permits the cedematous, narrowed lumen to dilate so that 
intestinal continuity is once again established. Through the cxcos- 
tomy tube the colon should be gently irrigated once or ttvice a day 
^v’ith warm saline solution or crude cod-liver oil, while on alternate 
days the bowel distal to the site of the obstruction is thoroughly 
rvashed out rvith an enema to ensure that it is empty and clean by the 
time the second operation is due. When it is apparent that no further 
improvement can be effected in the patient's general and local con- 
dition— and it usually takes about ten days to achieve this object— 
the causative lesion should be displayed through an ample incision. 

Internal Shangulaiion 

This subject is discussed on page 1135, while the treatment of 
doubtful and non-viable intestine is given on page 1127. Suffice it to 
repeat here that with strangulating obstructions the patient’s only 
chance of survival lies in early diagnosis and prompt operative inter- 
vention. 

Operative Treatment 

In the treatment of acute intestinal obstruction, the following 
operations are employed: 

1. Exploratory laparotomy for obstructions of uncertain origin. 

2. Drainage of the small intestine or ccecum— enterostomy and 
ccecostomy. 

3. Blind cfficostomy for obstructions of known type and origin. 

Antesthetic. There is, as a rule, a choice of two anaesthetics, namely, 

spinal, and local. 

Spinal anxsthesia is ideal because the muscular relaxation afforded 
permits the surgeon to w'ork with the greatest facility. It should not, 
however, be employed when the patient is profoundly toxic, when he 
is bled white, or when the blood pressure is low or rapidly falling. In 
such cases, and where drainage of the gut is indicated, local anesthesia 
is preferable. 
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Exploratory Laparotomy 

Operation should be performed with the primary object of saving 
life by the simplest procedure consistent with ultimate recovery. It 
is not ahvays essential to discover the obstructing agent. In the ab- 
sence of strangulation the most important consideration is the relief 
of distension, which can quite readily and satisfactorily be accom- 
plished by drainage or decompression of the bowel. In strangulating 
obstructions the constricting agent must in every instance be sedu- 
lously sought for and dealt with at the time of the operation, after 
which the liberated segment of the gut must be critically inspected 
to determine whether it is viable, doubtful or non-viable. Acute 
colonic obstructions, if diagnosed with assurance, should under no 
circumstances be subjected to the risks of an exploratory laparotomy. 
But if after a brief trial with palliative treatment, distension cannot 
be overcome, the operation of choice is a valvular ctccostomy. 

In the average case the time taken over the operation is not such 
an important factor as the care wiiJi which it is performed Speed 
may be a desirable asset in the late cases, but to be effective it must 
be combined with gentleness and dexterity. The surgeon should be 
quick, careful and cautious— never hasty; he should avoid extensive 
manipulations of the distended and friable intestine, and he should 
remember that the ultimate issue is determined as much by the pro- 
cedure adopted as by the manner of its execution. 

Where shall we make our incision to “look and see"? When in 
doubt the abdomen is best explored through a right paramedian 
para-umbilical incision, one-third of tlie incision being above aiid 
two-thirds below the umbilicus. The incision should be in the first 
instance small— about lo 3 inches in length; but it can, if neces- 
sary, be enlarged upward or downward as die operation proceeds. 

The operation is conducted on definite set lines. Through the 
small incision the peritoneum is picked up and cautiously incised, 
after which a lighted retractor, such as a Curvlite, is inserted and 
the lateral abdominal •wall is lifted upward to permit of the carcum 
being inspected and then palpated with the finger. If the cscum is 
distended, die obstruction must be in the colon. If the peritoneal 
exudate is not tinted with blood, die laparotomy wound should be 
closed and ciecostomy performed through a separate small right 
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gridiron incision. If the cxcum is collapsed, the obstruction must be 
in the small intestine, where a search for the obstructing agent 
should accordingly be made. The incision is enlarged and the liernial 
orifices are palpated from within die abdomen for the possible pres- 
ence of a strangulated hernia. If a loop of distended intestine can be 
seen or can be traced tvith the fingers, passing directly into a hernial 
orifice, the abdominal tround should be temporarily packed off with 
large moist stvabs and the hernia cxjx)scd and dealt with by an in- 
cision made directly over it. If the hernial sites arc clear, the surgeon 
should pick up the last loop of ileum, and starting precisely at the 
ileocaecal junction he should run the collapsed gut through his fin- 
gers, loop by loop, and after inspecting each loop, return it into the 
abdomen until eventually it meets the distended bowel. This point, 
where collapsed gut meets distended gut, marks the site of the block- 
age, and the actual lesion will thereupon be seen and can, in a num- 
ber of cases, be dealt tvith immediately. Where, however, it is con- 
sidered inadvisable to remove the cause of the obstruction at once, 
as may be the case in stenosing growths or granuJomata of the small 
botvel associated with marked intestinal distension, the correct pro- 
cedure is unquestionably the performance of cmerostomy by IVitzel’s 
method. 

EtUetostomy 

The operation is performed as follows: A distended loop of intes- 
tine near the obstruction is brought out through the abdominal 
wound, emptied by milking with the lingers, and rubber-covered 
enterostomy clamps are applied at each end. After the application 
of the clamps, a hypodermic needle is inserted into the lumen of the 
intestine and aspiration carried out to ensure that the loop is quite 
empty. The abdominal wound is carefully packed off with protec- 
tive waterproof squares to guard the subcutaneous tissues and peri- 
toneum from the highly infective contents of the bo^vel during the 
operation of enterostomy. 

As soon as the thin-walled distended intestine is completely rid of 
all its contents, it speedily contracts and thickens in a most surpris- 
ing manner. Drainage is provided by means of a No. 14 French 
catheter which is buried in a serous tunnel in the gut rvall— \V^itzel s 
method (see fig. 226). Enterostomies performed by Stamm's tech- 
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Jiique or with the aid of a self-retaming catheter such as a de Pe;tzer 
are very unsatisfactory and are frequently followed by tiresome faecal 
fistulae. 

By Witzel’s method, a No. 14 French catheter is laid on tlie anti- 
mesenteric border of the bowel wall and a running suture of fine silk 
or of No. 00 twenty-day chromic catgut is made to infold the bowel 
evenly about it over a length of 2 inches. When this is completed, a 
small puncture, no bigger than the diameter of the catheter, is made 
with a diathermy or cautery point, the tip of the catheter being in- 
troduced through this into the lumen of the bowel. The catheter is 
stitched to the margins of the little hole in the gut, and the burying 
suture is then continued over the site and beyond it for a distance 
of 2 inches. The loop is returned to the abdomen and the tube is 
brought out tlirough a small stab incision, except, of course, in the 
case of blind enterostomy when the tube is led out through the lower 
end of the small abdominal wound. The catheter may be wapped 
in omentum, as recommended by C. H. Mayo, and it is customary 
to anchor the intestine to the parietal peritoneum with a catgut 
stitch or two above the point where the lube is dratvn through the 
abdominal tvall. There must be no soiling during the conduct of the 
operation, the enfolding suture must be introduced with great pre- 
cision, and there must be no excessive turning in of the gut wall. 
The catheter should be placed with its tip pointing upuurd against 
the intestinal stream, as near to the obstruction as is possible, and 
not high up in the jejunum as advised by Bonney (ZJrit. M. J., 1:583, 
1916). It should abo be securely fastened to the skin by an encircling 
stitch and by adhesive tapes to prevent it from being kinked, twisted, 
flattened out or dragged upon, and its end directed into a bottle at 
the side of the bed. 

In the post-operative period care is taken to keep the lumen of the 
catheter perfectly clear by tlie occasional injection of a few ounces of 
warm saline or cod-liver oil. The catheter should be left in situ until 
it works loose. This may take a week, ten days or a fortnight, after 
which time the small serous-lined tunnel will be found to heal 
rapidly, usually without leakage. 

An intestinal fistula is likely to result if too large a catheter or tube 
or a self-retaining catheter is used, or if the lumen of the gut is too 
much narrowed by the enfolding suture or sutures. 
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Ctecostomy 

In the operation of blind ctecostomy the distended cajcum is best 
exposed through a small right McBuriiey incision. A portion of the 
caecum is gently drawn through the incision, great care being taken 
not to tear the friable gut. The cxcum is then steadied with the 
fingers while the point of a small trocar and cannula or lumbar punc- 
ture needle (connected to a suction apparatus) is inserted into the 
capacious lumen of the bowel and the pent-up gases are rapidly 
removed by suction (fig. 235). 

As soon as the colonic contents have been withdrawn, the walls of 
the cscum collapse and immediately become thicker and more vas- 
cular. The cxcum can then be steadied and lifted upward tv’ith Allis 
forceps to enable the assistant to grasp the base of the cxcal cone with 
his fingers, holding it in much the same manner as an enterostomy 
clamp. The protruding portion of the cxcum is gripped by these 
fingers as in a vice, so that it cannot slip backward into the peritoneal 
cavity. Two or three purse-string sutures of fine silk or No. 00 
ttventy-day catgut are introduced around the punctured area, which 
is enlarged with a cautery or diathermy needle to accommodate a 
medium-sized IVinsbury-White tube or a de Pezzer catheter which 
has had its cone-shaped end cut off. The end of the tube is gripped 
m the jaws of a hxmostat and pushed into the lumen of the cxcum, 
the sutures being drawn taut and tied off the moment this is done. 
This is Stamm’s valvular method applied to the cxcum (see fig. 235). 

The tube will not get blocked with fxces if it is washed through 
daily with saline solution and oil, nor will it give rise to a subsequent 
fxcal fistula ^vhen it is withdrawn— usually about the fourteenth 
post-operative day. 

There is no justification for performing cxcostomy by suturing 
the cxcal wall to the margins of the skin incision. This method has 
the great disadvantage that the irritating contents of the cxcum con- 
stantly leak on to the skin, prolapse of the mucous membrane often 
develops, and operation for closure of the exteriorised cxcum h 
ultimately required. The method of closing such a cxcostomy is in- 
dicated in the foregoing diagram (fig. 236). 
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Alternative methods to the c^ostomy described are appendicost- 
omy and Witzel’s ileostomy, the point of the catheter being intro- 
duced through the gut wall 2 inches from the ileocascal junction and 
then led through the ileoctecal valve into the capacious cascum. 

Post-Operative Treatment 

It is essential to regard and to treat every case that has been oper- 
ated upon for acute intestinal obstruction or strangulation as a po- 
tential case of paralytic ileus. Warmth, rest and sleep are all very 
necessary, and the introduction of intravenous or subcutaneous saline 
solution should be continued until fluids can safely be given by 
mouth. In the immediate post-operative phase fluids by mouth 
should only be allowed very sparingly, and in most cases prohibited 
altogether unless continuous gastric siphonage is being carried out. 
I make it a rule to withhold all solid or semi-solid nourishment by 
mouth until the bowels are working normally and regularly. No 
purges, no eiiemata, no drugs which normally stimulate peristalsis, 
are given until the intestines re-awaken to further activity— until, 
in fact, claimant peristaltic sounds can be heard ^vith a stethoscope. 

Inhalation of 95 per cent oxygen, on the lines suggested by Fine, 
Banks, Sears and Hermanson (Ann. Surg., 107:1, 193.5) is indicated 
in most cases of marked gaseous distension of the intestine. This sim- 
ple form of therapy may be strikingly successful on occasion. 

Finally, a word must be said about adequate vitamin intake. It is 
well known that the absorption and utilisation of vitamins in pa- 
tients suffering from gastro-intestinal disturbances are markedly 
diminished (Vorhaus, Am. J. Surg., 42:350, 1938) and that this may 
account for sluggish healing of the wound and tardy convalescence. 
Vitamin C is best given orally, but in those who have been strictly 
dieted or treated by means of an indwelling duodenal tube for some 
days, this vitamin should preferably be administered parenterally. 


Planned Lapaiotomy 

Operations for individual obstructive lesions are discussed sep- 
arately in the following chapter. 



CHAPTER 5 

Acute Intestinal Oqstructio.n: the Special Orstructions 

Many of the special obstructions, such as congenital hypertrophic 
pyloric stenosis, acute dilatation of the stomach, pyloric stenosis, 
duodenal ileus, stomal and jejunal obstruction following gastric op- 
erations, gall-stone obturation, intestinal obstruction due to tumours 
and strictures of the jejuno-ileuin, strangulated external hernia and 
paralytic ileus, have already been discussed. Colonic obstruction 
caused by inflammatory or malignant strictures is considered later 
on in this part. 

This section is devoted to a brief consideration of; (I) acute in- 
tussusception; (2) volvulus; (3) mesenteric vascular occlusion; (4) 
intestinal obstruction due to adhesions and bands, and (5) internal 
strangulation. 

acute intussusception 

Intussusception consists of the invagination of one part of the in- 
testine into an adjoining part. Except in a few instances, e.g., retro- 
grade intussusception, the invaginated portion enters the distal 
segment of the gut. 

Acute intussusception is the most common abdominal emergency 
in children under two years of age. Perrin and Lindsay (Brit. J. Surg., 
9:46, 1921) investigated 400 cases which tvere admitted to the wards 
of the London Hosijital between 1903 and 1920. and found that 314 
of these, i.e., 78.5 per cent, were under 2 years of age, and that 203 
of the total— or about 50 per cent— occurred between the ages of 5 
and 9 months. The condition is approximately twice as common in 
males as it is in females. Among infants iniussusceptioix probably 
results from irregular peristalsis due to enteritis, sxv'ollen Peyers 
patches, or faulty diet, xvhilc in older patients such lesions as a simple 
pedunculated tumour, a proliferative cancer or an inverted Meckel s 
diverticulum is generally held to be responsible for the initiation of 
the condition. 


1118 



INTESTINES 


1119 


The various cetiological factors concerned in the genesis of intus- 
susception have received detailed consideration from Perrin and 
Lindsay (1921). Hipsley {Med. J. Atishaha, 2:383, 1918), Wardill 
{Bnt. J. Surg., 13:158, 1925) and FitzWilliams (Lancet, 1:628, 1908), 
and others. 

Pathology. A fully-formed intussusception is a slightly curved, 
sausage-shaped tumour. On section the tumour will be seen to be 
composed of three concentrically arranged layers, tubes or sheaths. 
These are : (1) the entering or internal layer; (2) the returning or 
middle layer, and (3) the ensheathing or outer layer. The entering 
and returning layers compnse tlie intussusceptum, and they meet at 
the apex, i.e., the portion which first becomes invaginated. The en- 
sheathing layer forms the intussuscipiens, and this joins the middle 
layer at the neck of the intussusception. As the invagination grows 
in length, the mesentery is drawn into the intussusception where it 
becomes compressed between the entering and returning layers on 
the concave side of the swollen mass. This mass, being anchored 
toward the middle line by the pull of the mesentery, takes on the 
characteristic curved shape. On occasion, when the mesentery is un- 
duly lax, the apex may be forced along within the sheath with great 
rapidity and may reach the anus or even protrude through the anus 
like a prolapse of the rectum. As a result of the compression of the 
blood vessels in the mesentery, the apical portion becomes cedematous 
and choked with blood, producing a swelling which may completely 
block the lumen of the gut; blood and mucus ooze from the intus- 
susceptum and give rise to tJie typical "red-currant jelly” stools which 
are passed; and adhesions quickly form between the tightly opposed 
serous surfaces of the entering and returning layers. It is these ad- 
hesions combined wilJi the swollen imprisoned gut which sometimes 
make reduction so difficult. Later on, owing to the occlusion of its 
blood vessels, the invaginated portion of the gut necioses and it is 
then only a matter of time before perforation aiid peritonitis super- 
vene. The ensheathing layer, i.e., the intussuscipiens, is not in\olved 
in the gangrenous process, in fact it often acts as a protective cloak. 
On very rare occasions the whole intussusceptum is passed per anum 
as a slough, and a spontanous cure results. 

T3rpes. There are three types: 

1. Enteric. Here the small gut becomes invaginated into the small 
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gut. This is a rare type, accounting for perhaps about 10 per cent 
of cases in adults. It is hardly ever encountered in infants. 

2. Colic. In this type the colon becomes invaginated into the colon. 
A common cause of this variety is a malignant cauliflower growth of 
the large gut. 

3. Entero-CoUc. Here the ileum becomes invaginated into the 
colon. It is the commonest type in infants and accounts for approxi- 
mately 85 per cent of all cases. 

The entero-colic forms of intussusception are sub-divided as fol- 
lows: (a) ileocaecal, in tvhich the apex is formed by the ileocxcal 
vahe: (h) ileocolic, in tvhich the intussusception originates in the 
louer ileum and the apex passes through the ileocxcal vahe into 
the colon and may eventually e\en reach the anus; (c) enteric ileo- 
cxcal. Here the ileo-ileal intussusception becomes tvedged in the 
ileocxcal vahe, pushes this before it and then proceeds as an ileo- 
cxcal intussusception with the vahe forming the apex. 

According to FitrWilliams, the so-called caput cxci type is an 
ordinary ileocxcal invagination in which the loose outer wall of the 
cxcum slips beyond the apex and after reduction shovs’s a well-marked 
dimple or crater. In many text-books the caput exei type is simply 
termed "cxcal,” An unusual type of invagination is intussusception 
of the appendix, of which Huddy (Brit. J. Surg., 14:580, 1926) was 
able to collect 68 cases from the literature. 

Clinical Picture. The outstanding clinical features are paroxysmal 
attacks of abdominal pain, ^omiting, the passage of mucus and blood 
per rectum, and the presence of a palpable tumour. The patient is 
often a healthy, fat, chubby child of between 6 and 18 months of age. 
The onset is sudden, with acute pain, shock and initial \omiting. 
The pain is of a violent, colicky nature, lasts a minute or two, and 
then after an interval returns and recurs with increasing frequency. 
At the height of each cramp-like seizure the child may cry out in 
agony, draw up his knees or assume some grotesque position in his 
cot. He looks deathly pale and anxious during each attack, and 
shortly after the onset he vomits a little clear fluid. But at this stage 
there are no obstructive s)raptoms, the only striking feature being 
the recurrent attacks of pain. After a lime the symptoms subside 
and the patient, although listless, blanched and shocked, appears to 
be somewhat better. 
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Shortly after the onset, a normal stool may be passed; later, mucus 
and blood may be evacuated, the so-called “red-currant jelly” stool 
already mentioned. Tenesmus is usual in the later stages when the 
apex has reached the sigmoid colon or the rectum. 

In advanced cases pain becomes concinuous, vomiting copious and 
the abdomen barrel-shaped, while dehydration and collapse are no- 
ticeable features. It should be emphasised tliat vomiting is not severe 
at first, but when the obstructive phase begins it then becomes in- 
cessant and exhausting. Palpation of the abdomen will reveal little 
or no distension, tenderness or rigidity if the examination is con- 
ducted within twelve hours or so of the initial attack. Marked disten- 
sion is found in the neglected case. 

The fingers should search in some pan of the course of the colon 
for a firm, sausage-shaped tumour, which hardens perceptibly during 
an attack of colic. If the lump lies under cover of the right lobe of 
the liver or at the splenic flexure, or if there is considerable disten- 
sion, it may not be possible to feel it, even ^vith the patient under 
an anaesthetic. A feeling of emptiness in the right iliac fossa is termed 
the “sigiie de Dance.” The apex of the intussusception is sometimes 
palpable on rectal examination, and the examining finger will on 
withdrawal be found to be covered with blood and mucus. 

Differential Diagnosis. When a normally healthy infant screams 
with recurrent colics, suffers from severe temporary shock, vomits a 
little, passes blood-stained slime, and presents a soft abdomen with a 
palpable tumour, the diagnosis is never in doubt. The cases of real 
difficulty are those in which when the doctor sees the child the attacks 
of pain have subsided and no lump can be felt even on careful abdom- 
inal examination. In such cases, if the history is suggestive and blood 
and mucus have been passed, an anxslhetic should be gi\ en in order 
to palpate the abdomen for a tumour. If a swelling be felt, the sur- 
geon should have no hesitation in arranging for immediate operation. 

The following conditions are likely to be mistaken for intussus- 
ception: (1) simple intestinal colic; (2) acute entero-colilis; (3) ap- 
pendicitis; (4) Henoch’s purpura; (5) tuberculous mesenteric glands; 
(6) rectal polypus and prolapse of the rectum; (7) other causes of 
intestinal obstruction and of acute peritonitis. 

Mortality. The statistics show that the mortality of acme intussus- 
ception in infants is about IS to 20 per cent; thus of the 989 cases 
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collected by Vick (1932) there \v^ a death-rate of 17.G per cent. But 
the mortality in the early cases where a complete and atraumatic 
reduction has been possible, is very low— possibly not higher than 
3 per cent. Success in the treatment of this condition obviously 
depends upon early recognition and prompt surgical relief, more so 
perhaps than in any other obstructive lesion, with the possible ex- 
ception of strangulated hernia. The beneficial results of early diag- 
nosis are reflected in the statistics given by Clubbe, Taylor and Max 
Page. In Clubbe’s series (1921) of 253 operations there was a mor- 
tality of 21.3 per cent, but the death-rate in the third 50 consecume 
cases was 8 per cent, and in the fourth 50 cases only 3 per cent, Taylor 
{Blit. M ]., 2:993, 1925) reported 81 operations for acute intus- 
susception with only 3.7 per cent mortality, while Max Page {Bril. 
M. ]., 2:993, 1925) recorded only 9 deaths in 102 operations— a mor- 
tality of 8.9 per cent. 


TREATMENT 

The treatment may be: (1) operative or (2) non-operative. In nearly 
every case, operation is clearly the treatment of choice. 

Technique of Operation. The abdomen is explored through a small 
paramedian para-umbilical or sub-umbilical paramedian incision. As 
soon as the peritoneum is opened, two fingers are inserted and the 
intussusception is reduced as far as possible while it lies in the abdo- 
men. The fingers are made to meet just beyond the apex, and the 
tumour is gently worked back. The last, most difficult, part of this 
manceuvre in the ileocxcal region is best carried out with a loop of 
gut withdrawn through the wound. This segment of gut will be 
found to be congested, cedemaious and friable, and must in all cases 
be reduced with great care. It should be wrapped in a swab soaked 
in hot saline, and cautiously compressed for a minute or two. Reduc- 
tion should be effected by merely squeezing the distal end of the 
sheath rather than by pulling on the invaginated portion. After re- 
duction, the gut is inspected, and a tear or a doubtful patch is over- 
sewn with a fine catgut stitch. A discoloured appendix is best left 
untouched. 

The operation is completed by suturing the last three or four 
inches of the terminal ileum to the medial aspect of the ascending 
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colon in order to prevent any possibility of recurrence of tire intus* 
susception, and I have invariably found that this method is the 
most effective. 

If the intussusception is difficult to reduce, the following methods 
should be attempted in sequence: 

1. Continued firm pressure. 

2. Cope’s method: The little finger is inserted into the neck of the 
intussusception, and adhesions binding the entering and returning 
layers are broken dotvn. 

3. Daw’s method: Rubber-covered sinus forceps arc used to stretch 
the intussuscipiens at the neck. 

4. Brown’s method: The neck is divided witli a pair of scissors 
for an inch or so along its anti-mesenteric border. This is almost sure 
to release the intussusception, and the cut, which is straightened out, 
should then be sutured transversely to avoid any narrowing of the 
lumen of the gut. 

If all the above mctliods have failed to obtain reduction or it is 
obvious that the invaginated ponion of the intestine is frankly gan- 
grenous, the surgeon Avill be faced with a stern problem as to the 
correct procedure to adopt. In a number of instances judgment and 
operative skill decide the issue. 

There is a choice of many operations, and no hard-and-fast rules 
can be followed. The surgeon must obviously decide at the operating 
table which method will give the patient the best chance of recovery, 
but all are associated with a very high mortality: 

1. The intussusception is left intact, but the margin of the neck 
is sutured to the entering layer to increase the protection afforded 
by the sheath. By this method there is a slender chance that the intus- 
susceptum may be cast off as a huge slough. 

2. The above method combined ivith temporary ileostomy. 

3. Exteriorisation of the affected segment of gut, combined with 
temporary ileostomy. (Intestinal fistula: are not well withstood by 
infants.) 

4. Lateral anastomosis between the loops of bowel immediately 
above and below the intussusception, leaving the irreducible portion 
in situ after suturing the maigin of die neck to the entering layer, 

5. Primary resection followed by side-io-side anastomosis, making 
a temporary ileostomy above the stoma. This is often the operation 



1124 ABDOMINAL OPERATIONS 

of choice for older children; in infants it is associated with a very high 
mortality. 

6- Mikulicz type of resection. 

7. Jesseit’s operation. This imitates a neutral cure and can as a 
rule be performed very quickly. The sheath and the entering Ia)er 
are stitched together at the neck, and the intussusceptum is brought 
out through a longitudinal incision in the sheath and amputated by- 
degrees, its ttvo layers being simultaneously sutured together. The 
longitudinal incision is then closed by continuous sutures. 

Non-Operative Treatment. If for one reason or another operation 
is considered inadvisable, an alternative method ivhich sometimes 
succeeds is to distend the colon with fluid run into the rectum under 
gravity. Preferably an opaque medium, such as bismuth suspension, 
should be used and the progress checked tvith fluoroscopy and by 
means of serial skiagrams, as advocated by Hipsley (Brit. M. J., 2:717, 
1935). ^Vxth the patient under an anesthetic, the fluid is run into 
the colon very slowly with a column of about three feet, the passage 
of gas or stool suggesting that the reduction has been efFecthely 
achieved. 

Often the intussusception is reduced quickly except for the last few 
inches in the ileocascal region. In such cases the process may be com- 
pleted speedily tvith little or no shock by operation through a small 
right gridiron incision. 


VOLVULUS 

Volvulus, or t-wisting of the intestine, most commonly occurs in 
the sigmoid colon, the small intestine or the cecum. A few cases of 
\olvulus of the iransxerse colon and of the stomach have been re- 
ported. Kallio (Ada chir. Scamlin., 70:276, 1932), for instance, has 
gi\en a good account of 16 cases of volvulus of the transverse colon, 
^vhile instances of volvulus of the stomach have been recorded by 
Buchanan (Bnt. J. Stirg.^ 18:19, 1930) and by Max Thorck in his 
book, Modem Surgical Technic (1938). 

Volvulus is a comparath ely rare disease in Great Britain and also 
in North America, but it is one of the commonest causes of acute 
intestinal obstruction in Russia and in Scandinavia. Vick, in 1932. 
collected 176 cases of volvulus occurring over a period of fi\e years 
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in 21 British hospitals. In his series, volvulus accounted for 2.6 per 
cent of all obstructions. In most American statistical studies of intes- 
tinal obstruction, volvulus would appear to account for some 10 per 
cent of the total number. Perlinaiin (Atch. f. klin. Chir., 137:245, 
1925), in his study of 215 cases of acute intestinal obstruction, from 
a Russian surgical clinic, found 111— or more than half— to be due 
to volvulus. In such countries as Russia, Poland, Finland and Sweden, 
volvulus of tl)e sigmoid is commoner than volvulus of the small in- 
testine, but the reverse is true in Great Britain and America. Thus, 
of Vick’s 176 cases, 85 occurred in the small gut, 56 in the sigmoid 
and 35 in the excum, tvhile in Sweet’s scries of 52 cases (New Englaud 
J. Med., 213:287, 1930) thirty-six (67.9 per cent) occurred in the 
small intestine, ten (18 per cent) in the sigmoid, and six (11.3 per 
cent) in the caecum. 

All authorities on this subject stress the significance of the greater 
length of the intestine and the prevalence of a vegetarian diet amongst 
Russian and Eastern European peoples as contributory factors to 
the frequency of occurrence in those countries of volvulus of the 
sigmoid loop. 

The twisting of the intestine occurs around its mesenteric axis, and 
a closed-loop type of obstruction immediately develops. The vascular 
changes which arise with such startling rapidity are due to the light 
compression of the blood vessels in the mesentery, as also to the rapid 
and immense distension of the rotated loop of gut. The bowel be- 
comes cedematous and discoloured, and if the obstruction is not 
promptly relieved, gangrene and perforation supervene, leading to a 
fatal spreading peritonitis. 

In a number of cases, and more especially where a long segment of 
intestine is implicated, the patient may literally bleed to death, since 
blood is freely exuded into the gut wall, into the lumen, and into the 
general peritoneal cavity. 

In acute volvulus the onset is sudden, llie course rapid (the patient 
may die tvithin a day or two), and die mortality high—about 50 
per cent. 

/Etiology. The various xtiologicai factors may be classified as fol- 
lotvs: 

1. Congenital Anomalies: (a) Unduly long and mobile sigmoid or 
cxcum (Fernstrdm: Acta chir. Scandtn., 61:212, 1926); (h) pseudo- 
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megacolon and Hirschsprung’s disease (Weeks, Aun. Surg., 94:1050, 
1929); and (c) faulty rotation of the embryonic gut— volvulus neona- 
torum (Dott, Brit. J. Surg., 2;25I, 1923, and Brit. M. 1:230, 
1927). 

2. Acquired Factors: (a) mesenteric and other adhesions which 
produce narrowing of the base of attachment of a loop of bowel, e.g., 
sigmoid; (6) fixation of a loop of "free” gut to the parieies, e.g., as 
may occur after enterostomy; {c) a vegetable diet which may lead 
to overloading of the sigmoid, and (d) sudden bodily strain, as may 
result from the trunk being forcibly twisted. 

VOLVULUS OF THE SIGMOID COLON 

In most cases the upper limb of the loop descends in front of the 
lower loop, twisting on its mesenteric axis from one half to two turns 
in an anti-clockwisc direction. The loop is instantly distended to its 
utmost capacity by gas which cannot be absorbed, and in a very 
short time it becomes cyanotic, water-logged and gangrenous. A great 
quantity of blood is poured into the interstices of the gut tv’all, into 
the lumen of the bowel, and into the peritoneal cavity, the hxmor- 
rhage sometimes being sufficiently extensive to cause a sudden and 
fatal collapse. Death, however, is usually due to peritonitis from per- 
foration of the closed loop or from rupture of a gangrenous patch of 
intestine proximal to the ttvist itself. 

Diagnosis. Frequently there is a history of obstinate constipation 
or of recurrent attacks of colicky pains associated with distension 
from which recovery has been spontaneous. As previously stated, the 
onset is of alarming suddenness, with severe cramp-like spasms, 
nausea, loud borborygmi, shock and complete consii'patfon, this being 
followed by a tremendous tympanitic distension. This rapid inflation 
is a strikingly characteristic feature of volvulus of the omega loop. 
The tensely strangulated bowel forcibly bulges out the abdominal 
wall and may push the diaphragm upward so as to compress the 
thoracic organs and thus cause respiratory embarrassment. Reflex 
vomiting may occur after the onset, but the vomiting never becomes 
persistent or profuse until peritonitis has developed. Tenesmus and 
the passage of bloody mucus per rectum are not infrequent symptoms. 
Marked pallor is often observed and is due to shock and to the great 
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loss of blood. No flatus and faxes are passed after the administration 
of enemata— the constipation is absolute. A straight X-ray film of the 
abdomen will often prove of help in diagnosis, as it may show the 
outline of the gas-filled dilated loop. 

The following conditions have to be considered in the differential 
diagnosis; (1) mesenteric vascular occlusion; (2) internal strangula- 
tion; (3) acute hxmorrhagic pancreatitis, and (4) acute diffusing 
peritonitis. 

Treatment. This consists in early operation and the liberation of 
the strangulated loop of bowel. 

If when the abdomen is opened the distension is found to be only 
moderate and the gut and mesentery appear to be healthy after the 
untwisting, it is safe to drop the gut back into the abdomen and close 
the incision. If there is marked distension, the involved coil of bowel 
should be eviscerated, deflated by puncture and aspiration, and 
tvashed in warm saline solution. If it is obviously viable, it should be 
drained by Witzel's method or by means of a Paul tube When, 
however, the intestine fails to show signs of viability, it should be 
exteriorised and excised by the Mikulicz method. After the loop has 
been excised, a Paul tube or a suitable large rubber tube should be 
tied into the proximal limb, the distal limb meanwhile being steadied 
in a clamp which is strapped to the abdominal wall. The crushing 
of the spur and the closure of the colostomy opening are undertaken 
later, in the manner described on page 1087. 

If the patient is seen within an hour or two of the onset, a large 
stomach tube may be inserted per rectum (with the patient in the 
genupectoral position) and an attempt made to pass the tube into 
the loop and to deflate it, tliis manceuvre occasionally proving suc- 
cessful in reducing the volvulus. If, however, it fails, the abdomen 
should be opened through an ample incision and an effort made to 
manipulate the tube by sight past the twist. If this is successful, the 
deflated boivel is replaced into the abdominal cavity, the tube, witJi 
its tip well beyond the site of obstruction, being left in situ for three 
or four days. When the patient has sufficiently recovered, at a second 
operation the now healthy omega loop can be safely excised by the 
Afikulicz method. 

Following detortion, recurrence of the volvulus is not uncommon. 
Finsterer, for instance, reported thirteen recurrences among 47 cases 
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of volvulus of the sigmoid colon for which detortion only had been 
performed. For recurrent cases, such operations as colopexy, plication 
of the mesentery and colo-colostoniy (the upper limb being anasto- 
mosed to the lower limb) have been practised, but they are most un- 
certain methods and should in my opinion never be undertaken. 

There is no doubt that exteriorisation with excision of the greater 
portion of loop concerned is the method of choice for recurrent cases, 
and I maintain that this is the method of election also in those cases 
tvhere the gut is doubtful or non-viable. 

The rectal tube method with drainage of the viable distended loop 
must be regarded as a temporary palliative measure. It helps to tide 
the patient over the acute emergency, and prepares him for the more 
rational radical curative extra-peritoneal resection. 

VOLVULUS OF THE S.NtALL LNTESTINE 

This often follows a previous pathological lesion, such as local peri- 
tonitis or tuberculous mesenteric glands, or an abdominal operation, 
e.g., appendicectomy. While the chief predisposing factor is narrow- 
ing or marked distortion of the base of the mesenter}’ by adhesions, 
it is not unusual at operation to find no deBnite cause for the vol- 
vulus. The loop or loops of intestine generally twist in a clockwise 
direction. The lower quarter of ileum is the portion of intestine 
most commonly involved, although at times a large part of the small 
gut, or indeed the whole of the jejuno-ileum and its mesentery, may 
undergo rotation. 

McKechnie and Priestley (Am. J. Surg., 34:286, 1936), in their 
revieiv of 37 cases occurring at the Mayo Clinic between 1910 and 
1935, have shown that volvulus of the small intestine is a rare disease 
and that only 3 of the 37 cases showed involvement of the vrhole 
small intestine excluding the duodenum. 

Diagnosis. The signs and symptoms are those of low small-gut ob- 
struction with strangulation. The distended coils of small intestine 
may be felt through the abdominal wall and there may also be signs 
of shifting dulness in the flanks. 

The two conditions most frequently mistaken for volvulus of the 
small intestine are strangulation of an internal hernia and acute per- 
forated appendicitis with general peritonitis. A leucocyte count, a 




Fig. 237.— Volvulus or thc S-mall Intestine. 
(Dr. Stall»er‘s case. By courtesy of thc Ma)o Clinic) 


covered TVith a warm tiioisc lotvel, and the inesciitery tvell t'isualised. 
Any free fluid in the abdomen (and this is usually straw-coloured in 
the early mild case, and sanguineous in the more severe strangula- 
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tions) should at once be aspirated. The involved loop or loops of 
intestine should then be picked up with both hands and the untwist- 
ing carried out with great care and gentleness. When the detortion 
can be readily accomplished, the involved segment of gut is examined 
for compression rings, for small areas of necrosis and for signs of 
viability, and the abdomen then explored for a possible cause of the 
volvulus, e.g., adhesions, unusual point of fixation of the intestine, 
long mesentery ■with short base, etc. 

If the gut is viable and if its colour soon returns to normal and if 
in addition it is not unduly distended and some gas can be observed 
to pass into the colon, the treatment is clear: the intestines should be 
replaced in the abdominal cavity and the incision closed. This pro- 
cedure was carried out with success in Stalker's case (Proc. Staff Meet. 
Afa>o Cfinic, 14:168, 1930), which is illustrated in figure 237. 

If the gut is viable, but the intestine is unduly dilated, enterostomy 
should be carried out. If gangrene is present or the mesentery cannot 
be untwisted, resection and immediate anastomosis should be per- 
formed, as exteriorisation and drainage of the volvulus is not advised 
under these circumstances. 

VOLVULUS OF THE C.ECUM 

Volvulus of the cecum is usually attributable to congenital ab- 
normalities, such as the presence of a mesocKcum and mesocolon 
sufficiently mobile to permit of torsion. Rixford (Atm. Surg., 72:114, 
1920) states that the cecum in such cases usually shows a continua- 
tion of the mesentery possessed by the terminal ileum, and there may 
also be a failure of complete rotation of the right colon. 

The clinical picture is that of low small-gut obstruction associated 
with marked distension of the caecum. 

Treatment. When torsion is possible and the gut is viable, recur- 
rence may be prevented by performing cecopexy or right-sided cxco- 
colopexy by ^Vaugh’s method (Brit. /. Surg., 7:343, 1920). If, after 
the unt^visting, the caecum and distal ileum are found to be consider- 
ably distended, the bowel should be drained on to the surface. Resec- 
tion is indicated when reduction proves to be impossible or when the 
involved segment of gut is gangrenous. Resection is a difficult under- 
taking in such cases and is, of course, associated ivith a high inor- 
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tality. Perhaps the wisest procedure and the one accompanied by the 
lowest death-rate is the Lahey modification of the Mikulicz plan 
{Surg., Gyiiec. & Obst., 54:923> 1932)- 

MESENTERIC VASCULAR OCCLUSION 

According to Trotter (Cambridge Untv. Press, 143, 1913), this 
lesion u'as first identified by Tiedcman in 1843. Virchow (Arch. f. 
path. Anat., 1:372, 1847) is accredited with the first description of 
the salient pathological features of mesenteric embolism and throm- 
bosis. The clinical manifestations of this disease were first consid- 
ered in a paper by Kussmaul and Gerhardt (quoted by Trotter in 
187r)) and by Litten (Vitchow's Arch. f. path. Anat., 63:289, 1875). 
A large number of cases have been described: Jackson, Porter and 
Quinby (J. Am. M. Ass., 42:1469, 1904) analysed the records of 214 
cases; Trotter (1913) collected 367 cases for his excellent monograph; 
Meyer (/Inn. Suig., 94:88, 1931) investigated 592 cases; while Cok- 
kinis, in his classical thesis. Mesenteric Vascxdar Occlusion (1926), 
was able to draw some valuable conclusions from his study of 92 cases 
from two British hospitals. Among the most noteworthy contribu- 
tions to this important subject those of Klein Qynec. & Obst., 

33:385, 1921). Larson (Snrg., Gynec. 6- OhsL. 53-54. 1931). and 
Boyce and McFetridgc (Intemat. Surg. Digest, 20:67, 1935), should 
be included. 

Some idea of the rarity of the disease may be gained from the real- 
isation that Boyce and McFetridge were able to collect only 13 cases 
from 30,000 admissions to the New Orleans Charity Hospital over a 
period of seven and a half years, and 4 of these 13 cases were not 
recognised until post-mortem examination. 

Males are affected more often than females. In Trotter’s large 
series 62 per cent were males and 38 per cent were females, while in 
Larson’s series of 36 cases there were 26 males and 10 females. The 
majority of the cases occur between the ages of 20 and 60, the peak 
incidence being around the age of 50. Nevertheless, the disease has 
been known to affect an infant of one month of age and a patient of 
90 years. 

Pathology. Mesenteric vascular occlusion is either arterial or 
venous. Arterial occlusion is in the majority of cases by embolism and 
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only rarely by primary thrombosis. The source of the emboli is: 
(I) the heart in endocarditis; (2) the lungs in pyxmia, or (3) the 
arteries in atheroma. 

The superior mesenteric artery is more commonly involved than 
the vein, the relative frequency being artery 61 per cent and vein 
39 per cent. In arterial occlusion the superior mesenteric artery or 
its branches are affected in 90 per cent of the cases, and the inferior 
mesenteric artery in 10 per cent. 

The effects of embolism \ary with hs lesel; with blockage of the main 
superior mesentenc trunk, the mesenteric circulation fails at once and gangrene 
is ine\itable in the small gut and right colon; but tvhen the embolus lodges 
in the lower part of the arteiy, or in one of the intestinal rami, the ridi 
collateral circulation in the mesentery may suffice to keep the gut alhe. Un- 
fortunately, the \itality of the gvii is ultimately endangered by a secondary 
peripheral thrombosis, starting from the embolus and spreading into the ter- 
minal mesenteric arcades, beyond which no anastomosis e.xists. Only a timely 
operation can put a stop to this secondary thrombosis, whidi is actually the 
essential morbid factor in most cases, and which, by a lateral spread, devitalises 
far more intestine titan that supplied by the vessel originally blocked.^ 

Venous occlusion is aitvays a thrombosis and is secondary either 
to: (1) portal obstruction due to fibrosis or obliteration or external 
compression of the portal vein; or (2) peripheral sepsis, eg., septic 
thrombosis originating in acute appendicitis, infected hxmorrhoids. 
etc. 

The effects of venous thrombosis are, on the whole, less severe and 
less extensiv e than those of arterial blockage, as the process is tardy 
in its course and there is time for the rich collateral circulation to 
open up. The morbid changes in (be bon'd are classiRed as anxnnr 
gangrene and hxmorrhagic infarction. The former, according to Cok- 
kinis, is extremely rare and is caused by the occlusion of arteries 
previously narrowed by disease. Hxraorrhagic infarction is the usual 
result of mesenteric occlusion, whether arterial or venous in origin. 
The intestine at first appears cedeinatous and congested, then the 
over-filled capillaries burst and blood is extravasated into the wall of 
the gut, into the lumen, and into the peritoneal cavity. At an early 
stage the peritoneal exudate is of a pale amber colour, the intestine 

^Cokkinis, Mestnienc Fascular Occluuon, 1926. 
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is seen to be water-logged, but the serosa is still glistening, cyanotic, 
or mottled with purplish S|>ols. Peristalsis is not observed, at least 
not in that portion of the gut which is involved, and the bowel 
instead of being distended is often found to be relaxed and somewhat 
crenaied. The mesentery is thickened, doughy and suffused with 
blood, and on occasion the black thrombosed vessels may be seen or 
felt as cords. Finally, the gut becomes gangrenous— black, inelastic 
and friable. The occurrence of infarction is not inevitable, and its 
spread can be arrested by prompt excision of the infarcted bo^vel and 
thrombosed mesentery. 

Diagnosis. A study of the collected cases reveals the fact that only 
on rare occasions has the dbgnosis of this condition been made prior 
to opening of the abdomen or the |>erlorinance of post-mortem exam- 
ination. A correct pre-operative diagnosis was made in only 13 of 
the 367 cases collected by Trotter in 1913. The diagnosis is often 
quite impossible in what may be termed the slow and deceptive type 
of case with meagre symptoms. Jackson, Porter and Quinby, Larson, 
and recently Donaldson and Sive (Surg., 6.80, 1939) have discussed 
this variety of mesenteric vascular occlusion in which the disease 
runs a mild and chronic course for some days before the existence of 
a grave intra-abdominal lesion is even suspected. This group occurs 
especially among cases of urxmia, coma, apoplexy, and senile demen- 
tia, but is by no means limited to sudi conditions. Sudi patients may 
show collapse witli a moderate degree of abdominal distension and 
vague abdominal pains. 

The more usual manifestations of the disease are the sudden onset 
of severe acute abdominal pain, shock, vomiting and diarrhoea. The 
stools and vomitus often contain blood. Diarrhoea is a prominent 
feature, although in some cases there is absolute constipation. Pro- 
found shock due to blood loss is generally apparent, and the pulse is 
very rapid and irregular. The temperature is as a rule normal or sub- 
normal, but sometimes there is pyrexia, even at an early stage in the 
disease. Distension of the abdomen is slowly progressive, but is never 
marked. In some 5 to 10 per cent of tlie cases a vague doughy ab- 
dominal tumour can be made out in the umbilical region, in the 
hypogastrium or in the left iliac fossa. TJiere may or may not be 
evidence of the source of the embolism or thrombosis, e.g., endo- 
carditis. appendicitis, etc. 
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Mesenteric vascular occlusion should be suspected ^vhen a patient 
beyond middle life and giving a history of cardiac trouble is suddenly 
seized with acute abdominal pain which is, hou’ever, not definitely 
colicky in character, collapses, and passes frequent blood-stained 
watery stools, and when examination reveals a normal or sub normal 
temperature, a rapidly rising pulse-rate, a falling blood pressure, a 
deathly pallor of the skin such as is seen with profuse internal hemor- 
rhages and in the worst forms of shock, a leucocytosis, a slowly pro- 
gressive distension of the abdomen, the presence of generalised 
abdominal tenderness, but only a suspicion of muscular guarding, 
free fluid in the peritoneal cavity, and the dilatory advent of paralytic 
intestinal obstruction. 

Treatment. Immediate operation and wide excision of the involved 
segment of intestine is the treatment advocated. 

The enterectomy entails: (1) resection of the infarcted segment to- 
gether with at least 12 inches of gut proximally and dislallyj and (2) 
resection of the thrombosed mesentery together tv'ith a margin of 
healthy mesentery in order to be quite certain that the excision has 
extended well beyond the limits of the spreading thrombosis. Fol- 
lowing the enterectomy, the proximal and distal ends of the intestine 
should be securely closed, after which a lateral (side-to-side) anas- 
tomosis is carried out and the defect in the mesentery closed. Drain- 
age of the peritoneal cavity is unnecessary. 

Flint {Bull. Johns Hopkins Hasp., 23:127, 1912), as the result of 
his experiments upon dogs, evolved a rvorking plan that 50 per cent 
of the small intestine could be excised without producing any un- 
toward symptoms. Haymond (Surg., Gynec. & Obst., 6I;G93, 1935) 
states that a patient can withstand a massive resection of 33 per cent 
of the length of the small gut with good expectancy that the digestive 
tract will return to normal function, and that a resection of 50 per 
cent constitutes the upper limit of safety. 

Meyer, hotvever, reported recovery after practically complete re- 
moval of the small intestine, Wulsten recovery after removal of 
360 cms. of small intestine, and Sjovall after resection of 450 cnis. 
(or 90 per cent) of the small bowel (Clageit and Gray, Proc. Sta(J 
Meet. Mayo Clinic, 15:41, 1940 ). 

When the main trunk of the superior mesenteric artery is seen at 
operation to be completely blocked so that the entire jejuno-ileum 
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and a portion of the colon are involved, the case is obviously hopeless. 
When a formidable length of small intestine is seen to be gangrenous, 
the surgeon may despair of saving his patient’s life, but his duty is 
clear: He should resect the infarcted segment, even though such a 
procedure may entail nothing less than the removal of some 15 feet 
or more of small intestine. 

Instances of spontaneous cure have been reported by Ochsner, 
Deaver, Jopson and Laws. In a number of these cases the abdomen 
was opened, the small intestine tvas found to be dark blue or purple 
in colour, and after a brief inspection the bowel was returned to 
the abdomen and the wound closed, recovery following without any 
further operative interference. In such circumstances the lesion is 
unquestionably a trivial one— the vascular occlusion was clearly in- 
complete. 

The first successful operation for mesenteric vascular occlusion was 
performed by Elliot (^nn. 5ujg., 9:21. 1895). This surgeon exterior- 
ised the gangrenous small intestine and after suturing the abdominal 
wound around the issuing limbs, the involved segment of bowel tvas 
resected. A few days after this operation, when the patient’s condi- 
tion was more favourable, he skilfully re-established the continuity 
of the botvel. 

The operative death-rate is very high. In Cokkinis’s series (1926) 
the total operative mortality rvas 83 per cent, but of the cases in 
tvhich resection was performed 50 per cent of the patients recovered. 
Jackson, Porter and Quinby reported only four recoveries among 47 
patients subjected to laparotomy up to 1904. As late as 1921 Klein 
could find in the literature only 24 patients who had been saved by 
timely operation, while ten years later Mayer (Aivi. Sing., 94:88, 
1931) reported 39 recoveries out of a total of 92 recorded operations 
for this disease. In Boyce and ^^cFetr^cfge's smaff series (1935) of 10 
cases, only one patient survived the ordeal of operation. 


INTERNAL STRANGULATION 

The two commonest causes of internal strangulation of the intes- 
tine are bands and internal apertures. 

Bands. There are three varieties of bands; 

1. Peritoneal. These are strong fibrous peritoneal cords or strands 
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of varying thickness and length. They are most frequently found at 
the sites of previous inflammation or beneath operation scars. 

2. Omental. The free margin of the great omentum becomes fixed 
to an inflamed structure such as a suppurating mesenteric lymph 
gland and is subsequently slowly stretched and moulded into a band 
or cord. 

3. Visceral. These are formed by an adherent appendix, Meckel’s 
diverticulum, fallopian tube, pedicle of an ovarian or uterine tumour, 
or even by an attenuated loop of the small intestine itself. 

The bands are most frequently seen in the form of arches through 
which the intestine passes and becomes strangulated. The bands arc 
either attached at both ends or are free, i.e., they are attached at only 
one end. The latter form snares or knots tvhich trap a loop of gut 
and strangle it. 

Internal Apertures. Holes in the mesentery of the small intestine, 
mesocolon, mesosigmoid, great omentum, gasirohepatic omentum, 
falciform ligament or broad ligament are occasionally congenital in 
origin, but more often they result from trauma, e.g., penetrating 
wounds of the abdomen or blunt trauma, or from abdominal opera- 
tions. A loop of intestine slipping through such an aperture is likely 
to become strangulated by its fibrous margins. 

A segment of intestine may likewise enter one of the retroperi- 
toneal fosss, and in so doing it may become strangulated. 

The retroperitoneal fossx may be classified as follows: 

1. Duodenal: (a) superior duodenal lossa: to the left of the fourth 
duodenal segment, facing downward; {b) inferior duodenal fossa: 
to the left of the fourth, facing upward; (c) para-duodenal: to the 
left of the fourth duodenal segment, facing fonvard and to the left; 
(d) duodeno-jejunal fossa: between the duodcno-jejunal angle and 
the transverse mesocolon, facing forw’ard; (e) retro-duodenal fossa 
(infra-duodenal, retro-duodenal inferior): behind the duodeno-jeju* 
nal angle, facing downward; (J) posterior duodenal fossa of Gruber 
(retro-duodenal superior): behind the duodeno-jejunal angle, facing 
upward. 

2. Mesenlerico-parietal fossa: behind the mesenteric root and be- 
low the duodenum, facing to the left. 

3. Meso-colic fossa: in the mesocolon behind the ascending branch 
of the left colic artery, facing to the right. 
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4. Intei-tne5ocolo7i: in the mesocolon to the left of the middle colic 
artery, facing to the right. 

5. Heoccccnl fossa: between tlic mesentery of the appendix and the 
ileoca;cal “bloodless” fold of Treves. 

6. Retroccccttl /o5.^a: behind a partially ancliored caecum, 

7. Retro-siginoid fossa: below the pelvic mesocolon with its sig- 
moid vessels and in front of the bifurcation of the left common iliac 
artery. 

A detailed account of the embryology, anatomy, etc., of these fossE 
will be found in Moynihan’s classical work, On Redo-Peritoiieal 
Hernia (2nd ed., 1906) and in an interesting contribution by Rendle 
Short {Brit. J. Stirg., 12:456. 1924). 

Strangulation may also occur through: 

1. Congenital or acquired openings in the diaphragm (Hedblom, 
/. Am. M. Ass., 85:947, 1925; Keith. Brit. M. J., 2:1297, 1910; and 
Harrington, Arch. Snrg., 16:386, 1929) or pelvic floor (Watson, 
Hernia, 2nd ed., 1938, and Black, Am. J. Obst. & Gynec., 27:837, 
1934). 

2. The Obturator Fora7nen (Horine, Awi. Sing., 87:776, 1927). 

3. The Foiamen of Wiiisloxv (Dewis and Miller, Snrg., Gynec. 6* 
Ohst., 45:95, 1927). 

All these openings must be regarded as potential hernial orifices, 
and sometimes internal hernix may occur through them without 
subsequent strangulation. 

Once the loop of gut has passed through the band, the cord or 
the edges of the hole exert a constricting valve-like action and thus 
prevent the escape of intestinal contents. Distension of the ensnared 
loop occurs and this draws more intestine into the one-way trap until 
iTnaffy sirangufation lakes place. 

The morbid changes in the strangulated segment of bowel have 
already been discussed in the foregoing. 

Diagnosis. The onset is sudden, the course acute, and the pain 
severe. There is initial shock willi pallor and quickened pulse-rate. 
There may also be a slight rise in temperature. The patient is gravely 
ill from the start and becomes rapidly and progressively worse. There 
is frequently some abdominal tenderness and guarding of the muscles 
owing to the seepage of blood into the general peritoneal cavity. On 
occasion the tense strangulated loop of intestine may be clearly made 
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out by the examining fingers. Symptoms of obstruction are also pres- 
ent, but their intensity will vary according to the level of the 
stoppage. 

An accurate diagnosis of the cause of internal strangulation is rarely 
possible. The palpation of a tense loop of bowel, the discovery on 
auscultation of the point of maximum peristaltic noises, a scar on the 
abdomen (was it not Deaver who said: “Scar on the belly— recurrent 
colicky pain— obstruction” ?) or the history of some previous abdom- 
inal disease may sometimes suggest the site of the strangulation. The 
value of a straight X-ray picture of the abdomen in the diagnosis of 
these difficult cases should once again be stressed. 

Treatment. Immediate operation is imperative as the strangulated 
loop readily undergoes necrotic changes. 

While the patient is awaiting operation, anti-shock remedies are 
applied. A blood transfusion is given and the gastric contents are 
aspirated. The abdomen is explored through a paramedian para- 
umbilical incision, and the escape of blood-stained fluid at once con- 
firms the presence of a strangulation. 

The site of the obstruction is sought for by the method described 
on page 1 143. 

The next step in the operation consists in the release of the con- 
stricting mechanism. When this is a peritoneal or an omental band 
or a cord, it should be divided between forceps and excised, after 
which each end is tied off and where possible covered with peri- 
toneum or adjacent omentum. It should be remembered that an 
attenuated segment of intestine may act as a constricting agent and 
may be twisted, stretched and distorted out of all recognition. In 
such cases the whipcord-like bowel may easily be mistaken for a 
fibrous band and be divided inadvertently ^vith possibly fatal con- 
sequences. 

When the intestine is strangulated by an aperture, special care is 
required to avoid injury to the blood vessels which almost invariably 
run in its margins. The surgeon should gently stretch the opening 
with the fingers or with a pair of forceps to free the imprisoned intes- 
tine rather than divide the edge blindly with a knife or scissors. In 
those cases tvhere the obstructed loop is markedly distended, it may 
be advisable to empty the bowel completely with a large-bore needle 
connected to an aspirating syringe before attempting reduction. 
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After the strangulated loop of intestine has been withdrawn, the hole 
should be closed with a continuous catgut suture, or a detached 
portion of omentum be used as a plug to prevent recurrence of the 
internal hernia. 

The treatment of the strangulated loop and the post-operative 
management of the case are described on page 1117, 

ADHESIVE OBSTRUCTION 

Acute intestinal obstruction caused by adhesions is only on rare 
occasions complicated by stmiigulation. 

Classification. 1. Congenital adhesions and 2, acquired adhesions: 
{a) post-operative; {b) inflammatory; (c) traumatic. 

Abdominal adhesions are seldom congenital; more often they 
follow injury or inflammation of the peritoneum. Adhesions giving 
rise to intestinal obstruction are nearly always preceded by opera- 
tion or by a local or general peritonea] inflammation. 

Adhesive obstruction is one of the commonest types of intestinal 
obstructions: thus of 368 cases of intestinal obstruction reported by 
Flesch-Thabesius (Zentialhl. f. Chir., 47:1562, 1920) 162 (44 per 
cent) were due to adhesive bands; in Guillaume’s series (Presse m^d., 
2;822, 1921) of 400 cases of acute intestinal obstruction no fewer than 
125 cases were instances of adhesive obstruction; in Mclver’s series 
(1933) of 335 cases, this group accounted for 103 {i.e., about 30 
per cent), iv'hile Bodenheimcr, Casten and Fried (Tr. Inteinat. Coll. 
Surg., 3:28, 1940), in their recent analysis of 104 cases of acute in- 
testinal obstruction, found 28 examples (26.9 per cent) of adhesive 
obstruction. 

Individual patients vary in their response to peritoneal injury. 
Some develop extensive adhesions after a clean abdominal operation 
or after a comparatively mild peritoneal inflammation, while others 
survive a severe peritonitis without forming any adhesions at all. 
Adhesions may be localised or geueralised. 

Most frequently adhesions are localised and follow a circumscribed 
inflammation, e.g., appendicitis, salpingitis, tuberculous mesenteric 
glands, etc., or operative trauma. 

In cases of adhesive obstruction following operation, appendicec- 
tomy is by far the most frequent cause of subsequent intestinal ob* 
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struction, and statistics show that in about half of these cases drain- 
age was instituted after the appendix had been removed. 

Post-operative adhesions are specially liable to occur after opera- 
tions upon the uterus and adnexa, the gall-bladder, the large intestine, 
the stomach and the duodenum. They are particularly likely to form 
when raw surfaces are left uncovered and also tvhen prolonged 
drainage has been instituted. 

Adhesions are at first soft and fibrinous, lightly binding adjacent 
coils of intestine to each other or to nearby structures. Tlie fibrinous 
adhesions are mostly absorbed, but sometimes they organise into 
fibrous bands or raembianes— fibrous adhesions. Local adhesions 
attach coils of intestine to each other, to an inflamed structure, such 
as the appendix, to a raw area on the parictes or to the under-surface 
of an operation wound. 

In some cases of tuberculous peritonitis or chronic pyococcal peri- 
tonitis adhesions may be generalised. Here the adhesions arc short 
and widespread and many obliterate a part or even the \v’hoIe of the 
peritoneal cavity. In such cases as these the mesentery also contracts, 
dragging the intestines toward the posterior abdominal wall. This 
general fibrosis is chiefly responsible for chronic adliesive ileus. 

It is important to distinguish acute intestinal obstruction caused 
by adhesions from tliat due to bands. The former is nearly alu’ays a 
simple obstruction, while the latter is frequently a strangulating ob- 
struction. In adhesive obstruction the gut may be kinked, compressed 
or flattened; the blockage is at first incomplete, but it tends to become 
absolute as the effect of the kink or compression is aggravated by 
distension of the intestine. With relief of the distension (as may 
result from suction-siphonage) the bowel straightens out and the 
obstruction may once again become incomplete. 

Another way in which adhesions cause obstruction is by anchor- 
ing coils of intestine to the abdominal rvall or by attaching them to 
each other, thus distorting their lumen or hindering peristalsis. In 
some cases the adhesive process is responsible for the formation of a 
volvulus. 

^^ecke^s diverticulum may give rise to obstruction: (1) by kinking 
the intestine; (2) by actual compression of the bowel; (3) by effect- 
ing a volvulus, or (4) by snaring or strangling the bowel. 

Meckel’s diverticulum is the commonest abnormality of the small 
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intestine. Meckel’s original anatomical studies of this structure 
(Ha7idb. d. path. Aixat., 1812) still remain the greatest masterpiece 
on this subject. Attention has been constantly directed to the pa- 
thology of Meckel’s diverticulum, and the literature on the various 
pathological accidents which may occur to it or arise from it is indeed 
overwhelming. Such pathological accidents include: (1) intestinal ob- 
struction; (2) internal strangulation; (3) diverticulitis with or with- 
out perforation; (4) chronic inllainmation with or without the forma- 
tion of concretions; (.^) neoplasms; (6) intussusception, and (7) 
peptic ulcer with hemorrhage or perforation (Dragstedt. J. Am. M. 
Ass., 101:20, 1933; Greenblatt, Pund and Chaney, Am. J. Sttrg., 
31:28, 1936: and Chestermann. Brit. J. Sing., 23:267. 1935). 

One of the most instructive and concise accounts of the smgery of 
Meckel’s diverticulum is given by Barrington-lVard in his book. 
The /lbdomi?i«/ Surgery of Children (page 257, 2nd ed., 1937). His 
article is profusely illustrated and contains a useful list of references. 

Diagnosis. Early post-operative adhesions— fibrinous adhesions— arc 
a well-known cause of acute intestinal obstruction. When symptoms 
of obstruction arise shortly after abdominal operation, it is, as pre- 
viously emphasised, often a matter of considerable difficulty to decide 
whether the blockage is due to mechanical causes or to paralytic 
ileus. In making a differential diagnosis reliance should be placed on 
ilie following: (1) a careful .inalysis of the symptoms; (2) abdominal 
auscultation; and (3) skiagrams of the abdomen. 

Adhesive obstruction due to late post-operative or post-inflamma- 
tory adhesions is rarely of sudden onset. There is commonly a past 
history of an abdominal operation or of a localised or generalised 
inflammatory lesion. In the majority of cases there is a story of several 
attacks of threatened obstruction accompanied by colicky pains, mild 
distension, vomiting and constipation which were of short duration 
and which ivere relieved by purgatives or enemata. The attacks be- 
come more frequent and severe in cliaracter, until complete stoppage 
occurs. 

The symptoms and signs are those of simple low small-gut obstruc- 
tion. As I have said, in more than half the cases there is a previous 
history of appendicectomy, usually with drainage. In 95 per cent the 
small gut is involved, and in nine-tentlis of these cases it is the ileum. 
Severe colicky pains, nausea, vomiting, central distension of the 
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Table I 

EARLY POST OPERATIVE OBSTRUCTION 



^ Adhesue ileus 

Paralytic ileus 

Intestinal colic 

Present 

There are recurrent attacks 
of colicky pain 

1 

1 

Absent 

There is often a dull 
ache due to the ex- 
treme meteorism 

Vomiting 

May be profuse 

Not a prominent s)mp- 
tom 

Abdominal auscultation 

Peristaltic noises aie heard, 
and they are most intense 
o\er the site of the ob- 
struction 

A few feeble intestinal 
sounds may be heard, 
but more often than 
not the abdomen is 
silent 

Skiagrams 

These may reveal the actual 
site of the obstruction, or 
again iliey may prove 
that the blockage is not 
complete 

As a rule the entire 
intestine is markcdl)' 
dilated with gas and 
fiuid. Extreme meteor- 
ism dominates the pic- 
ture 


abdomen (without muscular rigidity or tenderness) and marked 
increase of peristaltic sounds are the main clinical features. Con- 
stipation is present in approximately 50 per cent of the cases. An 
abdominal scar, perhaps with a small incisional hernia, is frequently 
present, and peristaltic sounds may be loudest in its vicinity. These 
features— scar on the belly, recurrent colicky pains, \oraiting, slight 
distension of the abdomen without any evidence of tenderness— often 
combine to produce an unmistakable clinical picture of adhesive 
ileus. 

The frequency of early diagnosis is proved by Vick’s figures tvhich 
show that of 505 cases of acute adhesive obstruction over 60 per cent 
were operated upon within forty-eight hours of the onset of the 
symptoms. Yet, in spite of the ease with which an accurate diagnosis 
can be made in such cases, the operative death-rate is surprisingly 
high. In Vick’s series it rvus 33 per cent, in Souttar's series it was 31 
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per cent, while in the more recent series o£ Bodenheimer, Casten and 
Fried, the mortality was as high as 39.3 per cent. 

In some cases there is a great tendency to recurrence o£ acute 
obstruction, and Wangensteen describes cases which have been oper- 
ated upon more than twenty times. He himself successfully performed 
the thirty-first operation upon a patient with obstruction from bands. 

Treatment. It is indeed significant that the majority of cases of 
adhesive ileus follow in the rvake of abdominal or pelvic operations. 
A proportion of these are undoubtedly due to faulty technique or to 
mismanagement of the case in the immediate post-operative phase. 
Insecure methods of suturing the abdominal wound, evisceration and 
chilling of the intestines, rough handling of the viscera or mesenteries, 
intraperitoneal ligation en masse, leaving raw surfaces and ligated 
pedicles uncovered, the injudicious insertion of drainage tubes in 
clean cases and the placing of these tubes among coils of intestine, 
an attempt to drain the pelvic cavity in cases of acute peritonitis, and 
the introduction of super-heated packs, irritant chemical solutions 
or greasy or oily substances into the peritoneal cavity, all predispose 
to the formation of adhesions. Good surgery, therefore, is an im- 
portant factor to be reckoned with in prophylaxis. 

Much, too, can be done during the first few days following ab- 
dominal operations to reduce the high incidence of mechanical 
obstruction by the routine employment of suction-siphonage in those 
cases in which distension arises early or where it is even to be ex- 
pected. Wangensteen deserv’es the greatest credit for being the first 
to show that a large number of obstructions due to adhesions respond 
successfully to suction-siphonage, and it is notv common knowledge 
that suction applied to an indwelling duodenal or Miller-Abbott tube 
■will usually afford reViei: (1) in partial smaWgut obstruction; (2) in 
all those cases of obstruction which occur as a complication of an 
accompanying inflammatory process, e.g., appendix abscess, and (3) 
in adhesive obstructions occurring early after abdominal operations. 

When operation is indicated for the relief of adhesive obstruction, 
the abdomen should be explored through an ample paramedian inci- 
sion. In a number of cases it is possible to determine by clinical and 
radiological methods with a fair degree of accuracy the site of the 
constricting agent. The freeing of the kinked and compressed in- 
testine may on occasion be a very simple matter, merely requiring 
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the dissection or excision of a solitary fibrous band. In some cases, 
however, a very prolonged dissection is needed to liberate the ad- 
herent coils fiom one another, from an adjacent viscus, or from an 
abdominal scar. Sometimes the entangling adhesions are so extensive 
or a number of coils are so inextricably welded together that a 
determined attempt to liberate the involved coils may prove fatal to 
the patient. Moreover, should the patient survive such an attempt, 
it is almost certain that adhesions will recur, often to an exaggerated 
degree. In such cases as these, provided distension is not severe, it is 
wiser to short-circuit the obstruction by performing a lateral anas- 
tomosis. 

When the bowel is greatly distended, simple drainage— enterostomy 
—by Witzel’s method is the safest procedure. In some cases tvhere a 
small segment of bowel is hopelessly compromised, resection may 
offer the only hope of permanent cure. In late cases when the patient 
is dehydrated and the intestines are much distended, immediate 
laparotomy directed to the cause of the obstruction is usually a fatal 
undertaking, and the best chance of saving life lies in the adoption of 
conservative treatment. Dehydration and collapse should be treated 
with intravenous glucose-saline solution and blood transfusion, and 
the inflated intestines should be slowly decompressed by an indwell- 
ing duodenal tube. In a number of instances these simple measures 
will relieve the distension completely and thus overcome the obstruc- 
tion; in others they diminish the distension and minimise the dangers 
of subsequent operation. 

When the relief afforded is inadequate, the decompression should 
be completed by performing an enterostomy under a local anarsthetic. 
This is not entirely a blind enterostomy as the risk of overlooking a 
strangulation— and an internal strangulation nearly always reveals 
itself by an escape of sanguineous fluid— is greatly reduced by the 
small abdominal incision. 

Should the enterostomy prove to be the only means of escape of 
bowel contents and the intestine below continue to be tightly ob- 
structed, a subsequent attack aimed at releasing the obstructing 
mechanism tvill have to be conducted. The succeeding procedures 
will therefore entail either: {!) release of the intestines from the 
adhesions; (2) entero-anastomosis— to short-circuit the obstruction: 
or (3) resection of the peccant seg;ment of gut. 



CHAPTER 6 

Diverticulitis of the Colon 

Diverticula of the colon are either congenita] or acquired. True 
congenital diverticula or acquired diverticula of the secondary type. 
i.e., those due to traction of the gut wall, are very rare and are of no 
[jarticular surgical interest. 

This chapter therefore is devoted entirely to the condition of 
primary acquired multiple diverticula of the colon in which the 
diverticula are herniations of the mucous membrane through gaps 
in the muscularis. The presence of uncomplicated diverticula is re- 
ferred to as diverticulosis. When these diverticula become inflamed, 
the term diverticulitis is used. 

HISTORICAL NOTE 

Cruveilhicr (Tmiit: d’auat. et de path., 1849) gave the first descrip- 
tion of the gross anatomy of diverticula of the large bowel. Virchow 
fin 1853) investigated the pathology of “Chronic Adhesive Peri- 
tonitis” and its relation to the condition which he termed “peri- 
diverticulitis.” Sydney Jones {Trans. Path. Soc. Land., 10:131, 1859) 
was the first to report a case of diverticulitis complicated by a fistula 
into the bladder. Edwin Beer {Am. J. A[. Sc., 128:135, 1904) wrote 
the first comprehensive article on the etiology and pathology of 
diverticulitis. W, J. Ma)' 0 , WiJsoit and Ciffin (Surg., Cynec. & Ohsi., 
5:8, 1907) ^vere the first to describe tlie details of the operative treat- 
ment of diverticulitis, and reported five cases in ivhich a portion of 
the sigmoid colon vvas resected for this disease. Little was known 
about this subject in Great Britain until 1908, when Maxwell 
Telling' of Leeds published the results of his investigations and 
studies on diverticulitis in a most illuminating contribution {Lancet, 
1:843, 1908). Following the publication of Telling’s paper, further 
interest was stimulated by the UTitings of J. Mayo, Moynihan and 
Lockhart-Mummery and by the excellent essay by Hamilton Drum- 
114S 
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mond on the same subject which appeared in the British Journal of 
Surgeiy in 1916. 

The literature on diverticulitis is now truly voluminous, and the 
student who wishes to acquire a sound knowledge of this disease has 
access to many valuable papers. His studies, however, ivould not be 
complete without reference to the article by Spriggs {Brit. Af. 
2:569, 1929) and to that superb monograph by Harold Edwards, 
Diverticula and Diverticulitis of the Intestine (1939). 


^TIOLOGV 

It is difficult to assess the true incidence of diverticulosis of the 
colon. Larimore (/. Missouri M. Ass., 22:129, 1925) reported a series 
of 4,406 X-ray examinations of the colon with the finding of divertic- 
ula in 1.25 per cent. Rankin and Brown {Surg., Gynec. & Obst., 
50:836, 1930) studied the reports of 24,620 cases which were exam- 
ined radiologically after a barium enema and found that diverticula 
were present in 5.6 per cent of these cases. Spriggs and Marxer 
{Lancet, 1:1067, 1927) found the condition to be present in 10 per 
cent of their patients, while in Edw'ards’ series (1939) of 2,139 
patients who were examined by means of a bariunr enema, diverticula 
were demonstrated in no fewer than 254 of them, i.e., in 11.87 per 
cent of the total. 

Probably an average incidence of 5% in the cases examined by barium enema 
^vill go unchallenged, although we must remember that this does not represent 
the frequency of occutrence in ail patients, but only in those with sufficient 
s)mptoms referable to the gastrointestinal tract to uarrant special exami- 
nation. Abell gleaned from a study of the literature a clinical and X-ray in- 
cidence varying from 1.7% to S%. Robertson, reporting from an entirely 
different source of material, namely a necropsy service, found the condition 
in 5% of all cases over 40 years of age coming to post-mortem.* 

The condition is slightly more common in males than in females. 
Thus, in a series reported by Rankin and Brown, 60 per cent of 481 
patients were males. Huston {Arch. Surg., 26:1111, 1933) states that 
the ratio of males to females is 2 to 1. In Spriggs' series of 564 cases, 
67 per cent were males. 

> Rankin and Grimes, Free. Interstate Post-Grad. M. dss. N. Am , 1937. 



INTESTINES 1147 

All autliors are agreed tliat males are more frequently affected by 
the co7nplicattons of the disease than are females. 

The average age on onset of diverticulosis is probably bettveen 40 
and 45. The majority of cases of diverticulitis are seen between the 
ages of 50 and 70, the peak age-incidence being 55 to 65. A fetv cases 
of diverticula of the colon have been observed in children. Ashurst 
Surg., 47:300, 1908) reported a case in a child aged 7 years, 
and Ransohoff (ylnij. Stag., 58:218, 1913) described the condition in 
a child aged 3 years. 

It is commonly stated that obesity and constipation are predispos- 
ing factors, but it is very doubtful xvhether this statement is correct. 
Spriggs, in reviewing his 564 cases, concluded that obesity was not 
commoner in these patients than one would normally expect in a 
similar series of those in middle life. Rankin says that the impression 
that fat people are especially prone to develop this disease has been 
definitely dispelled by careful observers, and they note that the thin 
are equally affected. Both Spriggs and Rankin conclude that con- 
stipation is not of itself a predis|>osing factor. 

It is also alleged that frequent purgation leads to the formation 
of diverticula of the large bowel. This statement, however, is very 
difficult to corroborate in view of the large number of people who 
subject tliemselves to daily purgation. According to Douthwaitc 
(Guy’s Ho%p. Gaz., 53:227, 1939) it is quite impossible to dogmatise 
on the association of septic foci with this bowel complaint. But it 
may be assumed that there is a conceivable connection and this point 
should be borne in mind when considering treatment. 

It is generally agreed that diverticula of the colon are of the nature 
of pulsion diverticula, that they result from irregular spasm of the 
bowel musculature maintained over a long period of time, and that 
the hernial orifices through which the mucous membrane is forced 
are provided by the gaps in the musculature through ivhicli the blood 
vessels enter. 

Diverticula are most commonly found in the sigmoid colon. The 
blood vessels enter this segment of the gut at two situations: (1) 
at the line of attachment of the mesocolon to the bowel wall, and (2) 
bettveen the site of the mesocolic attaclunent and tlie lateral taenia; 
coli. Protrusions of die mucous membrane do not occur along the 
line of the mesocolic attadiment because the blood vessels entering 
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the gut in this position have to pierce the strong posterior longi- 
tudinal band ^vhich prevents herniation. Diverticula occur at the 
ucakest point in the bowel wall, i.e., along the second line of enter- 
ing blood vessels. 


PATHOLOGICAL FEATURES 

The diverticula are always multiple. They may occur in any por- 
tion of the large intestine, but they show a preference for the sigraoitl 
colon. Statistics shotv that in from 75 to 85 per cent of the cases the 
diverticula are confined to the sigmoid and descending colon. It is 
interesting to note that in a number of the reported cases the upper 
portion of the rectum was affected. 

There are three stages in the development and progress of the 
disease: 

1. The pre-diverticular stage. 

2. The stage of formed diverticula— diverticulosis; and 

3. The stage tvhen inflammatory changes have super\'ened— diver- 
ticulitis. 

All stages may be present in different parts of the colon or in a 
segment of it. In the early stages the only naked-eye evidence of 
diverticulum formation is what may be described as a fine irregu- 
larity of the serosa, almost amounting to a series of corrugations 
which are produced by the bunching together of the circular muscle 
fibres and the separation of their bundles. At a later stage the affected 
segment of colon becomes studded with pea-like projections which 
are clustered beneath the appendices epiploicas and between the lon- 
gitudinal bands. 

As \ bave staled, tbc dvvcTiicwla are about tbe size of a pea, bwt 
they may be even larger than this, some of the bigger ones having a 
diameter of nearly half an inch. Each diverticulum consists of a pro- 
trusion of the mucous membrane and sufamucosa into or through the 
muscularis, and in all but the smaller pouches muscle fibres are 
present only in the region of the neck of the sac. 

The diverticula are in the first instance almost completely glo- 
bular in outline and their mouths are fairly wide, which allows the 
semi-solid contents of the colon to enter and leave them freely. It 
is only tvhen chronic inflammatory changes occur in the wall of the 
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bowel surrounding the neck of the diverticulum that the latter be- 
tomes strictured. When this eventuates, the diverticulum becomes 
filled with hardened fxcal matter and the stage is set for a variety of 
secondary inflammatory changes which are indicated in the accom- 
panying table. 

Table I 


THE COMPLICATIONS OF DIVERTICULA OF THE COLON 


(Edwards) 


DIVERTICULOSIS 


Acute Diverticulitis 



Perforation Localised 

and Abscess 

Generalised | 

Peritonitis 


Tracking to the surface in 
the Ictt iliac fossa or 
left icnal region 


t— Chronic Diverticulitis 
Pericolitis 


Obstruction Adhesion to 

Adjacent 
Organs 


Rupture into. 

(1) The bladder (colo-vesi* 

cal fistula). 

(2) Other liollow viscus. 

(3) The general peritoneal 

cavity. 


The pre-diverticular stage is seen in X-ray pictures in approxi- 
mately 20 per cent of cases of diverticulosis. Diverticulitis demands 
surgical attention in about one case in ten. There seems to be little 
doubt that the relationship of carcinoma to diverticulitis is purely 
incidental. 


CLINICAL FEATURES 

For convenience these are discussed under the following headings: 

1. Diverticulosis. It is commonly taught that diverticulosis gives 
rise to no symptoms at all. This, of course, is not true. Diverticulosis 
produces symptoms which are mild, amounting to little more than a 
disordered action of the bowel. There may also be a history of inter- 
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mittent flatulence, slight abdominal distension relieved by aperients, 
and of occasional uneasiness or even mild spasm along the course of 
the colon and more particularly in the left iliac fossa. But genuine 
pain and the symptoms usually associated with inflammation of a 
hollow abdominal viscus are conspicuously absent, and signs— apart 
from the striking radiological ones— are lacking. If pain is a promi- 
nent feature and if physical signs are present, a diagnosis of divertic- 
ulitis and not of diverticulosis should be made, and treatment carried 
out accordingly. 

I agree that it may be difficult and in some cases impossible to de- 
termine by clinical and radiological methods whether or not a mild 
inflammation is present; but surely the same may be said with equal 
cogency for certain types of “chronic appendicitis.” The matter is 
really one of academic interest, since the methods of treatment for 
diverticulosis and for early mild diverticulitis are iti every respect 
identical. 

In the more severe cases where the patients are subject to sub- 
acute exacerbations or have a palpable lender swelling, tlie issue is 
never in doubt. 

2 . Chronic Diverticulitis. In most cases chronic constipation is long 
standing and severe, although in a few there may be normal bowel 
movements or a history of diarrhcea from incessant purgation. Bleed- 
ing is rare, and occurs in only some 5 per cent of the cases which are 
investigated. 

With the onset of stenosing peri-diverticulitis constipation becomes 
more obdurate to treatment, and the patient may even exhibit some 
of the early signs and symptoms of chronic obstruction of the large 
bowel. A history is sometimes obtained of alternating diarrhoea and 
constipation, and when this is so it may be difficult to rule out the 
possibility of a neoplasm. There is often a complaint of heaviness, 
fullness or soreness in the left side of the abdomen, and more espe- 
tially low dotvn in the left iliac region; it may. however, be in the 
epigastrium when the transverse colon is involved or on the right 
side when the ascending colon is implicated. Vague dyspepsia and 
flatulence, slight nausea and anorexia may be present. As a rule 
there is no marked loss of weight, in fact some patients may even gain. 
At any time during the course of a chronic diverticulitis acute exacer- 
bations may occur, but the outstanding complication is peri<olitis, 
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leading to obstruction of the bowel or to adhesion to adjacent organs 
or to the parietes. 

3. Acute Diverticulitis. Acute diverticulitis varies considerably in 
its intensity. In some cases the symptoms are relatively mild, ivhile 
in others the clinical picture is tliat of an acute left-sided appendi- 
citis. The patient has all the symptoms of appendicitis, but the signs 
are referred to the left iliac fossa instead of to the right. In a typical 
case there are the usual constitutional disturbances, with raised tem- 
perature, rigors, quickened pulse-rate, nausea and sickness. Leu- 
cocytosis is present. Tlie patient is constipated and complains of a 
continuous burning pain over the affected segment of gut, this being 
most frequently situated in the left side of the abdomen. 

On examination there is marked tenderness and rigidity in the left 
iliac fossa, and frequently an ill-defined mass may be made out in the 
region of the sigmoid or descending colon. Rectal examination 
usually reveals no abnormality, although the tumour may be felt on 
the left side of the pelvis if the involved loop is dratm downward 
by inflammatory adhesions. In the fulminating cases the face is 
flushed, the tongue furred, the temperature high, the pulse rapid 
and bounding, and the left half of the belly, and especially the loner 
quadrant, rigid and extremely tender. The skin over the site of 
tenderness may be oedematous or reddened tviih inflammation. In 
some of these cases the course is so acute that it may be impossible to 
decide whether a diverticulum has perforated or not. 

4. Acute Diverticulitis with Perforation and Peritonitis. This is 
a comparatively rare complication. In Morley’s series {Liverpool M.- 
Chir. ]., 43:67, 1935) of 38 cases of complicated diverticulitis, per- 
foration occurred in six. Perforation may take place while the patient 
is in bed undergoing strict conserx'ative treatment for acute diverticu- 
litis; or again, it may occur suddenly as the result of some form 
of strain. 

The signs and symptoms are those of a spreading septic peri- 
tonitis, and it is therefore not surprising that many of these cases are 
diagnosed as acute perforated appendicitis. 

The history of the case— the patient may have undergone treatment 
for diverticulitis or be knowm to be suffering from the condition, 
the absence of colicky pains before the onset of perforation, and the 
distribution of the pain— at first more intense in the left iliac fossa 
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and then rapidly spreading to the hypogastrium and umbilical region, 
may be elucidating factors in the differential diagnosis. 

It is a lethal complication: “and in my experience much more 
serious than acute appendicitis, as out of 15 patients personally oper- 
ated upon 7 died tvithin the first week, a mortality of nearly 50 
percent.” (McNeill Love: C/m. 68:137, 1939.) 

5. Acute Diverticulitis with Abscess Formation. This is one of 
the commonest complications of acute diverticulitis, and in most 
cases abscess formation is accompanied by an attack of acute divertic- 
ulitis. The abscess may rupture into a hollow viscus, such as the 
bladder, the intestine, etc., and when it does so it partially or com- 
pletely disperses; it may rupture into the general peritoneal cavity, 
giving rise to a virulent peritonitis; or it tnay track to the surface 
in the left iliac fossa, or may point near the anterior superior iliac 
spine or in the left renal region where it may resemble a peri-nephric 
abscess. 

6. Diverticulitis with Obstruction. The obsiruction is of slow 
onset, rarely becomes absolute and is usually due to stenosing “peri- 
diverticulitis.” The affected segment of gut becomes hard and con- 
tracted into a rigid tube, and, as the result of cedona of the mucous 
membrane, a blockage occurs. In other cases a mass may form and 
present many of the clinical and e\en the radiological features of a 
cancer of the colon. 

The following points should be noted: 

(a) Carcinomata of the descending colon and sigmoid loop are, as 
a rule, small, hard, ring-like stenosing neoplasms which are movable, 
not specially tender on palpation, and show characteristic filling de- 
fects on X-ray examination. It is only at an advanced stage that a 
cancer of this segment of the bowel becomes fixed to the parietes. By 
the time this occurs there will almost certainly be evidence of 
metastases, cachexia, pallor and so forth. In carcinoma the stools arc 
often stained with altered blood. 

{b) The left-sided mass caused by peri-colitis— divetticuliiis with 
tumefaction— forms a fairly extensive tumour Avhich is lender on deep 
palpation and soon becomes fastened to the posterior abdominal wall 
by traction on its mesentery and by the formation of numerous 
fibrotic bands and membranes. In the^ cases tests for occult blood 
are nearly always negative. 
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(c) A colonic tumor suspected to be of the nature of diverticulitis 
is unlikely to be so unless the presence of diverticula can be demon- 
strated radiologically. The narrowing and irregularity in an aiea of 
diverticulitis is mostly due to spasm, but tvith the inexorable spread 
of the inflammatory process, thickening of the colon and peri-colitis, 
the lumen of the bowel becomes narrowed and may be obstructed. 
When these cases are associated with acute obstructive symptoms it is 
often impossible from a radiological standpoint, as it is in fact during 
exploratory laparotomy, to distinguish them from carcinomata. How'- 
ever, the X-ray evidence of diverticula iu relation to the obstruction 
and the presence of diverticula elsewhere in the colon afford strong 
evidence in favour of diverticulitis. 

(^) Statistics shotv tliat there is no real evidence to prove that 
carcinoma develops on divenicidiiis. Abell (Surg., Gynec. «lr Obst., 
00:370, 1935), in his study of the literature, found an incidence of 
1.7 per cent to 8 per cent. Of the 227 cases of diverticulitis requiring 
surgical treatment, Rankin found co-exisient cancer in only foui 
cases, and in the 679 cases of cancer of the colon which ■were investi- 
gated by him, co-existent diverticulitis was discovered in only four 
instances. 

7. Colo-Vesical Fistula. Urinary symptoms may be described as 
severe in some 10 per cent of cases of diverticulitis, and a fistula de- 
velops between the colon and the bladder in about one-third of these 
severe cases. The inflamed segment of gut, usually the lowest portion 
of the pelvic colon, becomes adherent to the bladder and an extensive 
infiltration soon ensues. Tlie inflammatory process then follows one 
of two courses: (a) resolution with healing; or (5) progression with 
perforation and fistula formation. 

The opening into the bladder is most frequently situated near the 
apex on the postero-superior wall to the left of the middle line, ^vhile 
in a few cases it will be found at tlie base of a point posterior to the 
inter-ureteric bar. In Edwards’ series (1939) of 79 cases, bladder 
symptoms were of a se\ ere nature in 8, and in 3 of these a coIo-\ esical- 
fistula w'as present. Lett {Proc. Roy. Soc. Med., 25:1811, 1931) care- 
fully analysed 172 cases of diverticulitis and found that urinary symp- 
toms were present in 17 and that 7 of these had a coIo-vesical fistula. 
In Lockhart-M uramery’s series of 136 cases (Lancet, 2:1401. 1938) 
no fewer than 12 developed this complication. Diverticulitis is the 
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commonest cause of fistula between the bladder and the colon, and 
this statement is confirmed by Higgins (/. Urol., 36:694, 1936), who 
in a study of 382 cases of colo-vesical fistula found that 92 were due 
to diverticulitis and that 48 were caused by cancer of the sigmoid 
colon or rectum. 

The onset of the bladder symptoms corresponds with an acute 
attack of low’ abdominal pain accompanied by pyrexia and constitU' 
tional disturbances. The patient soon complains of urgency, pain and 
frequency of micturition, and of the passage of offensive creamy 
urine. Air (pneuraaturia) and fxces are then passed per urethram. 
In the early stages of the disease the daily and nocturnal frequency 
is a most distressing feature. For some days the urine passed may be 
of the consistency of pea soup. There may also be repeated attacks of 
strangury, of severe dysuria or of retention of urine. Ha?maturia 
may occur, but is not a constant symptom. In a number of cases the 
symptoms suddenly subside (there is no pain, no frequency of mic- 
turition. and the urine which is passed is clear and odourless) only 
10 recur again after a ^vhile with added vehemence. The bladder 
frequently develops a strange immunity to fxces, \viih the result that 
the accompanying cystitis is often mild in character, ascending infec- 
tion occurs infrequently and epididymo-orchitis is rarely seen. 

The diagnosis of colo-vesical fistula can usually be made from the 
clinical history alone and can be readily confirmed by cystoscopy. 
A barium enema X-ray examination of the pelvic colon is of value in 
excluding the possibility of a malignant fistula. In the presence of 
cancer the fistula is ahvays of the direct type, its mouth is large, the 
typical filling defects can be made out in the involved portion of gut. 
In the case of diverticulitis the fistula is always of the indirect type 
and the opaque medium seldom enters the long and sinuous tract. 

Before performing cystoscopy, it is advisable to keep the boicels 
constipated for a day or two, and also to ivash out the bladder thor- 
oughly on several occasions. It is surprising how often the bladder 
mucous membrane appears normal on cystoscopy and ivhat a clear 
view is obtained of the patch of cedematous granulation tissue which 
marks the point of the fistulous opening. On occasion bubbles of gas 
may be seen issuing from the mouth of the fistula, or a strong jet of 
dark liquid fxcal matter may suddenly cloud the field of vision and 
render further investigation temporarily impossible. 



INTESTINES 


1155 


RADIOLOGICAL APPEARANCES OF DIVERTICULITIS 

The earliest suspicion of diverticula of the colon is an irregularity 
of haustration in a spastic type of gut. The earliest positive finding 
is “pinhead” elevations on the surface of the bowel. The next stage is 
iliat described as the “saw-edge” appearance. At a later stage still, a 
series of pear- or flask-shaped protrusions are seen, tvhile an advanced 
stage may be said to be reached when the diverticula look like little 
spheres attached to the bowel by slender stalks (figs. 238, 239 and 240). 
IV^hcn the diverticula are partially or wholly filled with inspissated 
tecal debris, a variety of appearances are obtained in the skiagrams, 
all of which are due to incomplete or irregular filling of the pouches 
with the opaque medium. 


PROGNOSIS 

In my experience not more than 10 per cent of patients suffering 
from diverticulitis develop complications of such a serious nature as 
to warrant operative interference. In Rankin’s series the incidence 
tv'as one patient in every eleven. In Spriggs’ series of 152 patients, 25 
required operation, w’hile of Lockhan-Mummery’s series of 136 cases 
no fewer than 91 tvere treated by operation. Lockharl-Afummery’s 
figures are not truly representative, as he himself states in his paper, 
since a large number of advanced cases were referred to him for 
treatment. In his article in the Lancet (1938) he makes these obser- 
vations: 

Many of tlie patients who were not treated by operation have been kept 
under observation for many ) ears and examined by X-ra)s and a barium enema 
at yearly intervals, and it has been observed that, although by keeping strictly 
to the petroleum regime patients have remained completely free from symp- 
toms, in all cases the diverticula have increased both in size and number. Small 
diverticula have become larger, and fresh diverticula have appeared in pre- 
viously free areas of the colon. Thjs is an impoitant observation, for it shows 
that the weakness of the musculature of the bowel wall and the tendency to 
herniation of the mucous membrane once started cannot be arrested. In the 
whole series of 136 cases (91 were treated by operation and 45 by medical 
measures) there were 15 dcaiiis directly altrifauiable to diverticulitis, a mortal- 
ity of a little over 10%.* 

3 LocUian-Mummery, Lancet, 103S. 
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The prognosis depends principally upon the stage of the disease 
and upon the type of treatment instituted. If a patient has diverticu- 
losis and the condition is recognised, and “constipation, putrefac- 
tion, infection and irritation” (Bassett) are with studious care elimi- 



Fic. 238.— BARiusr E>ema X-rav Examination SHOWI^c Du-erticu losis of 
THE Pelvic Colon and a Large Benign Adenoma of the Transverse Colon. 
(Bull.) 


nated, it is probable, nay it is almost certain, that he will be kept 
relatively symptom-free although the disease is slowly progresshe. 

There is no surgery of dherticulosis, and the surgery of diverticu- 
litis today deals only with its more pressing complications. 
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Colostomy is the safest and the most satisfactory form of treatment 
for cases in whidi complications hav'e occurred. This procedure is 
associated with a mortality of about 10 per cent; thus in Lockhart- 
Mnmmery's series tliere were 38 colostomies, following which four 
of the patients died and thirty-four survived for long periods without 
any notable symptoms. 



Fig. 239.— Diverticulosis or the Pelvic Colon. (Calihrop.) 


TJje JiabjJiiy of patieuis with divmicuJjiis Id tlc^elo^^ -scplic focj, 
svich as severe cystitis, neuritis, libiosUis. spondylitis, endocarditis, 
iridocyclitis, and brain abscess, receives special mention from Spriggs 
(1929). 

TREATMENT 

Diverticulosis and Mild Uncomplicated Diverticulitis. The treat- 
ment is directed to the prevention of complications and may be 
brieily sketched as follows: 




Fig. 240.— ExrENSlvE Oiverticulosis or hie Colon. (Graham Hodgson.) 



INTESTINES 1159 

(rt) A non-residue diet. The patient is kept on a nutritious non- 
residue diet tvith an ample vitamin contents. 

(5) Elimination of all focal sepsis. 

(c) Medicines: (i) if achlorhydria is present, a mixture containing 
hydrochloric acid should be prescribed; (ii) liquid paralTm is given 
in sufficient quantity to ensure daily e\^cuations and to render the 
stools soft. Purgatives are not allowed; (jii) a mixture containing 
tincture of hyoscamus, 15 mms., is given four-hourly whenever pain 
is a troublesome feature. 

(d) Douthwaite recommends — "3 oz. daily of freshly prepared cul- 
ture in sterile milk of 200,000 lactic acid bacilli to the cc. Alter- 
natively give sauerin (Martindale) tablets, 4-6 daily by mouth, if non- 
lactose fermenters are present in the fxcres. Two drachms of lactose 
should be given twice daily with milk or vrith food. This acts as a 
mild laxative and discourages the growth of non-lactose fermenters.” 

(e) Colon wash-outs. Low-pressure wash-outs (18 inches high) with 
normal saline on alternate days are given to those patients who corn- 
plain of symptoms suggesting mild infection. 

Acute Diverticulitis without Complications. The treatment rec- 
ommended for these cases is based on Ochsner’s methods for the 
management of the localised appendix mass; The patient is kept in 
bed in the half-sitting position throughout the acute stage and for at 
least another week after the infiamraatory process has completely 
subsided; morphia, gr. 1/6, is injected subcutaneously twice or three 
times a day if pain is a prominent symptom; heat is applied to the 
abdomen and especially to die affected area; no purgatives and no 
enemata are allowed; no fluids or fluid nourishment in any form is 
given by mouth while the inflammation is at its height; glucose-saline 
is run slowly into a vein by the drip mediod during die time that 
nourishment by mouth is withheld; intramuscular injections of sul- 
phapyridine may be indicated; and paraflin is prescribed if the bowels 
remain obdurate after the fourth day of treatment. If the bowels have 
not moved by this time, a warm glycerine or olive oil enema is given, 
and this is repeated daily. The combination of paraffin by mouth and 
glycerine per rectum ensures the most satisfactory evacuation in 
these cases. It should be a rule that no solid food be permitted until 
there is a sustained all-round improvement in die patient’s general 
condition. 
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W^hen the stage of convalescence is reached, the patient is treated 
on the lines laid down abote for diveriiculosis and mild uncompli- 
cated diverticulitis. 

Are there any indications for operation in these cases of acute 
diverticulitis? If complications can be excluded with assurance there 
are no indications of which I am aware, but if doubt lingers— if the 
presence of an acute perforation cannot be excluded by clinical 
methods after a period of watchful waiting— the wisest plan is to “look 
and see.” I cannot accept: {a) recurrent exacerbation of inflamma- 
tion; {b) the onset of bladder symptoms, or (c) the symptoms of 
low-grade large-gut obstruction as genuine indications for operative 
interference. They are rather to be regarded as urgent pleas for more 
intensive and perhaps more efficient methods of medical manage- 
ment. 


LNDICATIOXS FOR OPERATIVE TREATMENT 

The indications are the complications of diverticulitis; 

1. Acute diverticulitis with perforation and spreading perhonuis. 

2. Acute diverticulitis with localised abscess. 

S. Acute large-gut obstruction. 

4. Colo-vesical fistula. 

Acute Diverticulitis with Perforation and Peritonitis. TItis is an 
urgent condition demanding immediate operation. The abdomen 
should be opened by a median sub-umbilical incision, a left low para- 
median incision, or a left oblique muscle-cutting incision. The 
oblique incision is probably the best and should be employed in most 
cases and especially when the patient is obese. 

There are three stages iu the operation; 

1. The packing off of the abdomen to prevent the spread of infec- 
tion; the search for the perforation; and the closure of the perfora- 
tion (^vhen found) or the treatment of the inflamed segment of 
bowel when the perforation is not disco\ered. 

2. Drainage: {a) of the pelvic cavity and the region of the pei- 
foration, and (6) of the colon— proximal colostomy. 

3. Closure of the abdominal wound. 

As soon as the abdominal cavity is opened, any free pus is aspirated 
and the viscera are carefully packed off to prevent any spread of the 
infection. A close search is then made for the jjerforation. Tlie per- 
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forated diverticulum may be lying free and the surrounding gut 
wall may not be unduly cedemaious or grossly diseased. In these 
cases tlie diverticulum should be excised and the small hole in the 
bowel should be closed with a few interrupted catgut sutures, after 
which an adjacent appendix epiploica ora small portion of omentum 
is sutured over it for added safety. 

By an alternative method three interrupted sutures of chromic 
catgut are introduced, one above the perforation, one through it, and 
one belotv it, and the free edge of the omentum is drawn over the 
site and tied securely in position over the hole. When the omentum 
is short and whenever it cannot be laid snugly over the perforation, 
it is better to use a free graft. If die perforation has occurred through 
a stiffened, osdematous and acutely inflamed area of the gut, closure 
by die above methods may be impracticable, and the safest plan is 
to stitch the omentum over the whole inflamed surface or to ivrap it 
freely around the involved segment. 

When the actual site of the perforation cannot be found, the sur- 
geon has a choice of two procedures: 

(1) Exteriorisation of the acutely inflamed portion of the colon; 
or (2) wrapping and suturing the omentum around the involved 
segment of bots-el. 

After the perforation has been attended to, the next step consists in 
the perfoniiance of proximal colostomy and establishing free drain- 
age of tile abdominal cavity. I have, on occasion, after closing the per- 
foration, contented myself with drainage of the pelvis alone. To my 
regyet the mortality in these cases ivas very high and the few patients 
who sun’ived subsequently developed irksome and permanent fecal 
fistula? which, in my experience, are incurable without the aid of 
graded procedures. 

A proximal colostomy by the Devine plan is, in my opinion, an 
indispensable undertaking in all cases of diverticulitis complicated 
by perforation and localised peritonitis. I dislike the simple loop 
type of colostomy, ivhetlier carried out upon the sigmoid loop itself, 
the mobilised descending colon or the transverse colon, as its sub- 
sequent closure, should tliis step prove necessary, is a major opera- 
tion associated with some very definite risks (see page 1331). The 
perfonnance of loop colostomy can only be countenanced in patients 
who are desperately ill and in those in whom the peritonitis instead 
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of being localised is generalised. For such cases I ^vould regard it as 
a simple and expeditious emergency method. 

When the patient’s condition is satisfactory, when he is standing 
the operation successfully, and when peritoneal exudate is scanty and 
confined to a limited area, the procedure of choice is, as I have said, 
transverse colostomy by Devine’s method (see page 1228). After drain- 
age tubes have been inserted down into the pelvis and to the site 
of the perforation, the edges of the abdominal wound are approxi- 
mated with a series of interrupted sutures of stainless alloy steel wire 
(Babcock) or with No. 8 plaited silk passed through all the layers of 
the abdominal wall from side to side. The wire sutures are ttvisted 
cautiously so as to effect an even approximation of the edges of the 
wound, and if silk sutures are employed they are tied lightly so as 
to avoid strangling the tissues in their embrace. It is a wise precaution 
to drain the subcutaneous tissues with sheets of corrugated rubber. 
Infection of the wound, dehiscence, evisceration and incisional hernia 
are common post-operative sequela?; hence my abandonment of the 
more orthodox method of closure of the incision layer by layer with 
catgut stitches. 

As soon as the abdominal wound is closed, a small right epigastric 
transrectus incision about 3 inches in lengili (large enough to admit 
the hand) is made, some 2 inches from the middle line. Through this 
incision the transverse colon is picked up and dra^vn through the 
wound and a defunctioningcolosiomy is fashioned. 

After the performance of this operation the left half of the colon 
is completely defunctioned and thus placed at rest. As feces cannot 
pass across the bridge of skin from the proximal to the distal stoma, 
contamination is prevented; the colostomy is easy to manage and is 
not unsightly, and, Avhen necessary, intestinal continuity can be 
speedily, painlessly and safely established by means of a special en- 
terotome. 

The alternative to colostomy is oecostomy or appendicostomy, but 
in my opinion neither of tliese operations provides satisfactory drain- 
age of the bowel and can only therefore be recommended when the 
patient refuses to give consent to the formation of an artificial anus. 

After-Treatment. The immediate post-operative treatment is con- 
ducted much on the same lines as that adopted for cases of acute 
perforative appendicitis. Colon irrigations are commenced during 
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convalescence as soon as the mflammatory condition shows unques- 
tionable signs of relenting. A determined attempt must be made to 
rid the distal segment of colon of its retained decomposing fa:cal con- 
tents by means of daily irrigations with tvarm normal saline solution 
or crude cod-liver oil. It takes on an average three ^veeks to render 
the colon reasonably clean by these means, and in the average case 
it is fully one year before the colostomy can be closed 'with safety. 
The patient should be carefully re-examined at the end of the first 
year after operation. If his general condition is good, if he is symptom- 
free, if a barium meal examination shows that the lumen of the gut 
is everytvhere amply patent and there is no evidence of gross disease, 
the colostomy may then be closed and the continuity of the bowel be 
restored once again. 

If in a favourable case skiagrams reveal tliat a small portion of the 
sigmoid colon is permanently strictured or that the full brunt of the 
disease has spent itself upon a circumscribed segment but the re- 
mainder of the large gut is otherwise tolerably healthy, the procedure 
advocated would be resection of the involved bowel followed by end- 
to-end anastomosis and closure of the colostomy three weeks later. 

If the patient is aged, decrepit or very obese; if the X-ray pictures 
show that there is an extensive area of narrowing, that the disease is 
widespread and advanced in dilfercm areas of the colon, or that the 
lowest portion of the sigmoid loop is seriously implicated; or if there 
are marked and persistent urinary symptoms, continued discomfort 
or pain, or other unfavourable features, it is clear that the colostomy 
must be retained for an indefinite period. 

Acute Diverticulitis with Localised Abscess. The abscess should 
be opened and thoroughly drained. The immediate prognosis is good, 
but a hecaj hstuJa is the almcel inevitable issue. If tlie fistula does not 
prove too irksome to die patient it may safely be left alone. Closure 
of such a fistula is a difficult undertaking and entails: (1) a Devine 
colostomy; (2) frequent irrigations of the colon; (3) excision of the 
fistula, and (4) closure of the colostomy. 

To close the fistula without first performing a colostomy above it 
is to invite disaster or at least the formation of a huge intra-abdominal 
abscess. 

Acute Large-Gut Obstruction. The treatment here is colostomy. 
Most surgeons advocate the performance of a simple loop colostomy 
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just above the obstructing mass, i.e., to the descending colon, or to 
the proximal portion of the sigmoid loop if this is not affected; but 
I am partial to colostomy as applied to the transverse colon by the 
Devine method. 

Colo-Vesical Fistula. It must be laid down as a rule that no attempt 
should be made to close such a fistula when caused by diverticulitis 
until a defunctioning colostomy has been performed and until all 
infection has been satisfactorily eliminated from the bladder and 
from the kidneys. The operation is carried out in three stages: 

1. Transverse colostomy. The distal colon should be washed out 
regularly every day for at least three months before embarking upon 
the next procedure. 

2. Excision of the fistula. Through a median sub-umbilical inci- 
sion, the bladder is exposed and then carefully dissected free from 
the involved sigmoid colon; the opening into the bladder is securely 
closed by two purse-string sutures; the hole in the sigmoid is closed 
with a series of interrupted Lcinbert or through-and-ihrough sutures; 
a fair portion of the great omentum is imposed upon the sutured 
openings; suprapubic drainage is provided; the abdominal incision 
is approximated in layers, and the bladder is drained by an indwelling 
Githeier (passed per urethram). 

3. Closure of the colostomy. The colostomy should in the average 
case be kept working for at least one year after the performance of the 
second operation. After this time if there are no untoward s)mptoms. 
it can be closed iviih safety. The late results following these graded 
procedures are on the tv'hole very satisfactory. 



CHAPTER 7 

The Surgical Treatment of Ulcerative Colitis 

The disease seems to have been known to Sydenham {Works 0 / the 
Syde7iham Society, London, 1;1G6, 1848), who in 1669 described the 
"bloody flux.” Culliiian (Brit. J. 2:1351, 1938) in his instructive 
contribution states that ulcerative colitis was first described by All- 
chin in 1885 and by Hale-White in 1888, and discovered at necropsy 
by Samuel Wilks in 1875. 


DEFINITION 

In non-specific or idiopathic ulcerative colitis there is severe in- 
flammation of the mucosa and the submucosa of the large bowel, 
generally with superficial ulceration. When a late stage is reached, 
the deeper layers of the gut wall are also affected. Although the 
whole colon is often involved, the lesion nearly always predominates 
in the distal colon and rectum. The infection most frequently starts 
in the rectum or sigmoid and then spreads in an upivard direction, 
i.e., toward the transverse and ascending colon. In a few cases the 
infective process is not lialted until the last few inches of the terminal 
ileum are similarly implicated. Clinically, the condition is charac- 
terised by diarrhoea and die passage of blood, pus and mucus in the 
stools. 

The onset may be insidious but mote commonly it is sudden. It is 
interesting to note that the nature ol the onset has no relation to the 
subsetjuent severity of the disease which, on the •whole, tends to pur- 
sue a dironic course, lasting many months or even years and being 
marked by a succession of relapses and remissions. 

OPERATIVE TREATMENT 

Many patients suffering from ulcerative colitis respond in a satis- 
factory manner to a well-planned course of medical treatment such 
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as that advocated by Hurst {Brit. M. J., 1:320, 1936), Bargen {Lancet, 
2:1040, 1936), Cullinan {1938) or Tidy {Med. Piess 6- Circ., 197:372, 
1938). At the present time it is probably true to state that no specific 
therapy has yet been devised and that the success of any particular 
remedy {e.g., sulphapyridine or Bargen’s serum) is no proof of its 
specificity. Surgery is required in not more than 20 per cent of the 
cases, and its indications are as yet most difficult to define with any 
precision. At one time operative measures were invoked only where 
a lethal outcome appeared inevitable in spite of assiduous medical 
attention; but today a more sanguine attitude is adopted in seeking 
to apply them neither too early nor too late to fulfill their purpose. 


INDICATIONS FOR OI'ERATION 

The indications for operative interference are: (1) failure of the 
patient to respond to efficient medical treatment, and (2) the presence 
of complications such as perforation, stricture, diffuse polyposis, sus- 
pected malignant degeneration, fistulas and severe perirectal suppura- 
tion. In the first group must be included: 

(fl) Steady deterioration in the general and mental condition; 

(6) Marked and progressive loss of weight with dehydration; 

(c) Intractable diarrhoea; 

(d) Severe hxmorrhage winch proves difficult or impossible to con- 
trol with blood transfusions; 

(e) Acute toxxmia, and 

(/) Constant racking abdominal pain. 


CHOICE OF OPERATION 

The following are some of the operations tvhich are or have been 
employed in the treatment of ulcerative colitis: (1) appendicostomy; 
(2) cascostomy; (3) colostomy; (4) ileo-sigmoidostomy; (5) ileostomy: 
(fl) loop ileostomy; (6) terminal transverse ileostomy; (6) tenninal 
ileostomy followed later by (terminal) side-to-side ileo-ileostomy to 
restore the continuity of the alimentary canal; (7) terminal ileostomy 
follo^ved later by partial colectomy (two stages) and then by ab- 
domino-perineal excision of the rectum; (8) terminal ileostomy fol* 
lo^ved later by partial colectomy and then by ileo-sigmoidosiomy or 
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by implantation o£ the distal ileum into the upper portion of the 
rectum; (9) abdomino-perineal excision (in two stages) followed later 
if needs be by segmental resection of the colon. 

Appendicostomy. Although this operation still has a place in the 
treatment of acute colonic obstructions, uj the pre-operative prepara- 
tion of the patient for abdomino-perineal excision of the rectum for 
cancer, in the management of certain complications of diverticulitis, 
etc., it is now rarely employed in cases of ulcerative colitis, as the 
drainage afforded by this procedure is minimal, it does nothing to 
deflect the fiecal stream from the inflamed and ulcerated mucosal 
surface, and the feeble flushing of the colon which it permits is not 
so effective as washing out through the rectum. Nevertheless, it cer- 
tainly affords relief and may even hasten a cure in the occasional 
case. It is for this reason perhaps that it has not as yet fallen com- 
pletely into disfavour in certain dimes. 

The operation may be performed in the following manner; Under 
local anasthesia the appendix is withdrawn through a small right- 
sided gridiron incision, and after carefully mobilising it by division 
of any surrounding adhesions and bands, the organ with its undam- 
aged mesentery is examined to ascertain whether it is healthy, of 
adequate size and length, and whether or not the lumen is sufficiently 
patent to accommodate a special rubber catheter. If the appendix is 
considered to be suitable for appendicostomy, its tip is dratvn intvard 
toward the middle line and then anchored to the skin without any 
tension in that region by a single silk stitch (which picks up an 
avascular spot in the meso-appendix). The incision is then loosely 
and partially closed, enough room being left at its medial end to 
ensure that the tethered appendix and its feeding vessels are not 
compressed or kinked. A gauze swab soaked in paraffin and flavine 
is passed beneath the appendix as it lies on the surface of the ab- 
domen and the ^vound is dressed in the usual manner. About four 
to six days after the operation, the meso-appendix is infiltrated with 
a fetv cubic centimetres of novocaine, and the distal t^vo•thi^ds of 
the appendix and its attached mesentery, ^vhich are now firmly ad- 
heient where they issue through the abdominal incision, are ampu- 
tated with a cautery in the manner depicted in figure 241. 

The stump of the appendix, togetlier with its ligatured mesentery, 
is left projecting at least half an incli from the surface of the skin 




Fig. 241.— Appzndicosto.\iv. 
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to allow of some retraction. The lumen is next sought for with a 
probe and slightly dilated before introducing a No. 7 tapered rubber 
appendicostoray catheter. The cailietcr should be left in position for 
three or four days to ensure an adequate stretching of the newly- 
fashioned stoma. Irrigations with wrm olive oil, crude cod-liver oil, 
normal saline, 0.5 per cent tannic acid solution, etc., are commenced 
at once and repeated as often as may be required. When no longer 
required for purposes of irrigation, the appendicostoray may be 
closed by cauterising the short mucosal tunnel or by dissecting out 
the appendix stump and excising it. The base of the appendix is 
then invaginated into the cxcuiu as in the operation of intra mural 
implantation. My experience of appendicostoray in cases of ulcera- 
tive colitis is limited to only two cases, in botJi of whidi unfortunately 
there was no subsequent improvement in spite of repeated irriga- 
tions and the best medical care. It is unlikely that I should ever again 
employ this operation in the treatment of this disease. 

Caecostomy. The teclmique of cxcosiomy is described on page 1116. 
This operation possesses no distinct advantages over appendicostoray 
except that it is easier to perforin. Caecostomy has been supplanted 
by terminal ileostomy. 

Colostomy. Transverse colostomy may sometimes be indicated 
where on sigmoidoscopy and on X-ray examination of the colon the 
inflammatory process appears to be strictly limited to the rectum and 
sigmoid loop. As the disease travels along the bowel wall, as it were 
in an anti-peristaltic direction, it is considered essential to transect 
the selected loop (usually the transverse colon) and to fashion a 
double-barrelled colostomy instead of performing a simple loop 
colostomy. If colostomy could replace terminal ileostomy in the relief 
of loxsemia and as a life-saving operation, it would, of course, result 
in a more comfortable state for the patient. However, because of the 
tendency of the disease to have extended upward in those cases which 
are sev’ere enough to require surgery, this procedure can rarely be 
adopted (Jordan and Everett, 1933). 

Ueo-Sigmoidostomy. By this method the last loop of ileum is anas- 
tomosed to the lowest portion of the sigmoid colon with the object 
of putting the infected colon at rest. Would that it did so! In the 
majority of cases its effects are disastrous, as it shunts the full force 
of the ileal current tvith its corroding contents on to that portion of 
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the alimentary canal which is the most sorely crippled by the primary 
onslaught of the infection. 

Ileostomy. There are many types of ileostomy: 

1. Simple loop ileostomy; 2. Terminal transverse ileostomy: (a) 
end or single-barrelled ileostomy— Rankin's method; (b) Cattell’s 
method of implantation of the proximal and distal loops of the ileum 
into separate incisions— the distal non-functioning ileum being in 
direct line tvith the incision for the subsequent colectomy (should 
this step prove necessary). 

Simple Loop Ileostomy. This operation is selected when the patient 
is extremely ill. It is performed very rapidly under local anaesthesia, 
much in the same manner as loop colostomy. 

End or Single-Ban elled Ileostomy. By Rankin's technique the last 
foot of the ileum is rvithdrawn through a lotv right iransreclus or 
gridiron incision, the intestine some 8 inches from the ileocxcal valve 
is severed between crushing clamps, the ileo-mescntery opposite the 
transection is divided fora short distance to allow of adequate mobili- 
sation of the proximal loop, the distal end of the gut embraced in the 
crushing clamp is securely closed at\d then dropped back into the 
abdomen, and the proximal or functioning loop of ileum is made 
to project from to 2 inches above the incision, which is then 
closed around it. 

At the completion of the operation when the wound has been 
sealed off rvith adhesive dressings, a Winsbury-White type of catheter 
or a rubber drainage tube is introduced into the intestine and sutured 
or tied close to the cut margins of the bowel. This is a very satisfac- 
tory operation, as 

the colon, no longer filled with bacterial pabulum, mechanically irritated, or 
stimulated to contract, rapidly becomes more healthy. It is not to be expected, 
in the advanced t)pe of case in which such a grossly destructise operation as 
colectomy has come to be considered, that it tvill recover sufficiently to function 
again, but the discharge becomes one of purulent mucus, rapidly decreasing in 
amount, bleeding gets less or slops entirely, and the absorption of toxins is 
diminished when infected fluids no longer reach the ulcerated surfaces and 
mass motements do not aid the lymphatic and venous flow. Almost as impor- 
tant as the mechanical exclusion is the fact that the diet need no longer be 
chosen to spare the colon. Part of the difficulty in treating the disease is to 
provide a diet that gives a minimum residue, yet is varied, appetising, and 
sufficient in all elements. After ileostomy the patient may be fed on anything 
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and e^e^ything, and this alone causes a marked improvement. To start with, 
tlje ileal efflux is waiery and almost coniinuoui,, deh)dratiofi is apparent, and 
the skin round the opening gets sore. But the capacity to absorb water is soon 
acquired, and the outflow lakes the consistency of putty and is discharged at 
intervals that may be as long as four hours. 

As soon as the patient's orndition will justify a further operation the dis- 
eased colon IS removed.^ 

Terminal Ileostomy by the Methods of Cattell. Cattell {Suig. Chn. 
N. Am., 19;G29, 1939) holds the view that the ideal ileostomy should 
fulfill the following requirements: 

1. The functioning ileostomy stoma should be placed in such a 
position on the abdominal wall that it will not be too conspicuous; 
also so that it may be easy to manage with the aid of an ileostomy belt. 

2. The site of the ileostomy should be such that the later incision 
for colectomy (if required) will not be interfered with. 

3. The terminal ileum should be securely anchored to the ab- 
dominal incision so that it cannot prolapse or withdraw into the 
abdominal cavity. 

4. The position of the ileal loop leading up to ilic ileostomy stoma 
should be placed in such a position that subsequent intestinal ob- 
struction is prevented. 

5. The functioning ileal loop should be made to project at least 
1 Yz inches from the incision (which is closed around it) so that the 
irritating intestinal discharges are not delivered directly on to the 
skin. 

Technique of the Doiible-Batrelled Ileostomy. The operation is 
performed under local aiixsthesia. A vertical incision 2^ to 3 inches 
long is made over the lower half of the right rectus muscle at the 
junction of the inner and middle thirds and starting just below and 
slightly to the right of the ambiheus. The inuscie is split in line with 
its fibres, the peritoneum is opened and each margin is picked up 
and retracted, and the last 2 feet of ileum are drawn on to the surface 
of die abdomen. No exploration is conducted nor is the colon pal- 
pated to detect the extent of the disease lest the infection be dis- 
seminated into tlie general peritoneal cavity. 

The ileocascal valve is identified and if the terminal loop of ileum 
is not involved in the inflammatory process, although in some 20 


OgiUie. Oril. M. 2 1197, 1358. 
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per cent of cases this segment is found to be diseased, a portion of 
intestine about 8 to 10 inches from the ileocxcal junction is selected 
for the ileostomy. The peritoneum of the ileo-mesentery is then care- 
fully incised with a scalpel vertically on each side so that two or three 
of the arching blood vessels can be isolated, ligatured off in two 
places and divided, thus allowing of a feir degree of mobility when 
the bowel is transected. 

If the patient’s condition is poor, a double-barrelled ileostomy is 
perfonned; but if he is considered to be a fair operative risk it is 
better to implant the distal and proximal ileal loops into separate 
incisions. 



Fig. 242.~The Double-Barrellcd Ileostomv— bv CATrELL’s Method. 


By the first method the ileum is divided with a cautery between 
Kocher forceps, and after stitching the cut edges of the mesentery to 
the parietal peritoneum, the loops are withdrawn and placed in 
apifKisivvou owe abo\e the other (hg. ZA?.). The upper or proximal 
functioning stump should be made to project at least to 2 indies 
above the sutured incision, while the lower non-functioning stump 
is left at the level of the skin, grasped in the jaws of Kocher forceps. 

A rubber tube is inserted into the upper loop and tied in position 
with a purse-string suture. 

Terminal Ileostomy with Implantation of the Proximal and the 
Distal Ileal Loops into Separate Incisions. The preliminary steps in 
this operation are identical with those just described up to the point 
where the intestine is ready to be divided. Through a small stab 
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incision at the outer border of the right rectus muscle, and placed 
slightly above tlie upper margin of the first incision, a pair of cur\’ed 
artery forceps is passed to grasp the distal ileum. Another h^raostat 
is then applied through the original muscle-splitting incision beside 
it on the proximal ileum, and the intestine is cut through with a 
cautery. The distal loop is immediately withdrawn through the stab 
incision and the skin edges are approximated tvith one or trvo in- 
terrupted sutures. The bowel is not stitched to the parietal peri- 
toneum, as the clamp is left in situ for about four days, during which 
time tire gut becomes firmly adherent to the abdominal ■wall and 
does not retract ■when the clamp is removed. 

The proximal or functioning ileal loop is now raised and the free 
edge of the mesentery is sutJired to the under-aspect of the parietal 
peritoneum (fig. 243). The margins of the peritoneum and rectus 
muscle are then loosely drawn together around the projecting ileum 
so that its feeding blood vessels are not compressed or caught up in 
any stitch. The ileum itself is not sutured to the peritoneum since 
a fistula might result, even when such sutures are introduced cau- 
tiously and take up only small bites of the seromuscular coats of the 
intestine. The tension upon such anchoring sutures may be very 
great, with the result that they may cut out or lead to a localised area 
of gangrene, to subsequent perforation and peritonitis or spreading 
suppuration of the layers of the abdominal wall. The wound is closed 
about the ileum, but the anterior sheath of the rectus muscle is not 
sutured- 

After removing the clamp on the proximal ileum, a rubber tube 
or catheter is introduced into the bowel and stitched there with a 
purse-string suture of silk. Tlie wounds and an area of the surround- 
ing abdominal wall arc proicclctl with adhesive waterproof sheets 
before applying tJie final dressings (this is illustrated in fig. 
243). 

After three days the discharge from the ileum becomes too thick 
to pass readily tlrrough the catheter, and ^vhen this occurs a small 
Winsbury-\Vhite tube should be substituted for the catheter and 
drainage should be aided by means of continuous suction applied to 
the distal end of the tube. After the first week it is futile to persevere 
W'ith catheter drainage, and the proximal end of the intestine is 
alloAved to discharge freely into voluminous dressings. The adhesive 
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protective sheets and the skin stitches are removed on the seventh 
day, and after thoroughly cleansing the abdominal wall a wide area 
is lavishly painted with mastisol or tincture of benzoin. One of the 
following applications may also be applied to mitigate burning and 




Fig. 243.— Terminal Ileosiomy with Implantation of the Proximal and 
Distal Limbs of Ileum into Separate Incisions— Cattell’s Method. 


blistering of the skin: kaolin. Fuller's earth, or aluminium or bronze 
paste. 

As soon as the wounds are soundly healed, an ileostomy bag, as 
made by the Genito-Urinary Manufacturing Co., is ordered. If the 
stump of ileum projects sufficiently, the intestinal contents will be 
discharged directly into the rubber bag without mucli soiling of the 





INTESTINES 1175 

The complications which may arise after the performance of 
terminal ileostomy may be enumerated as follows: 

1. Perforation of the caecum or of the distal loop of ileum. This 
is a very rare event. 

2. Prolapse of the mucous membrane of the ileum through the 
stoma. This is often due to excessive mobility of the ileo-mesentery. 

3. Recession of the ileostomy: (a) between the layers of the wound; 
(b) into the peritoneal cavity. 

4. Compression of the ileal loop as it passes through the layers of 
the abdominal wall. 

5. Gangrene of a portion or of the whole of the exteriorised ileal 
loop. 

6. Secondary openings proximal to the ileal stoma (due to stitching 
the intestine to the parietal peritoneum) leading to peritonitis or 
infection of the wound. 

I have made the mistake of fashioning a distal stoma in a stab 
incision placed parallel to the functioning ileostomy, with the result 
tliat it proved most diiTicuU to lit a suitable belt; of injuring the 
ileocKcal artery tvidi consequent necrosis of a fair segment of gut, 
and of underrunning the vessels in the mesentery attached to the 
gut while anchoring this structure to the peritoneum, thereby im- 
perilling the blood supply to the exteriorised loop. 

The mortality of terminal ileostomy in Cattell’s safe hands is 22 
per cent; in my small series more than 40 per cent of the patients have 
died. This latter death-rate is much too high, and may be attributed 
to selection of the ^vrong type of operation in those patients ^vho 
were exsanguinated or suffering from advanced toxiemia or to such 
faults in operative technique as 1 have already mentioned. If terminal 
ileostomy is carried out at the right moment— neither too early nor 
too late; if simple loop ileostomy is selected for the poor risks; and 
if the operation is carefully performed, the mortality should not be 
higher than 30 per cent. 

The late results of ileostomy as a whole are encouraging, as in 
most of the cases toxceinia is banished; the health improves; -weight 
is gained; diarrlioea is checked; the sanguineous mucopurulent dis- 
charge through the rectum slowly abates; and in a few fortunate in- 
stances the infected rectum and colon may appear on repeated 
sigmoidoscopic and X-ray examination (barium enema and double- 
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contrast enema) to be restored both anatomically and functionally to 
a relatively normal condition. Although some 80 per cent of the sur- 
vivors of this operation return to a measure of activity and reasonable 
good health, not more than a very few of these can hopefully look 
fonvard to the day when their ileostomy will be taken down and the 
intestinal stream diverted into its accustomed channel. In other 
words, in the great majority of the cases the ileostomy is permanent; 
it is permanent whether the diseased colon remains in situ or whether 
it is subsequently excised. 

Cattell (Lahey Clinic Bull., 1:2, 1939), in an analysis of 200 cases 
of ulcerative colitis treated at the Lahey Clinic during the past se\en 
years, has shown that 66 of these were subjected to operation. It will 
be noted in the accompanying table that ileostomy was carried out 
on 55 occasions. 

Table 1 

Ur.CERATIVE COLITIS 


Number of patients 200 

Number of patients o]>erate<l u{)on 66 

Ileostomies 53 

Partial colectomies 11 

Complete colectomies 24 


Ter min al Ileostomy Followed Later by Restoration of the Intes- 
tinal Continuity. 

We consider ileostomy to be the price that these patients pay for life and 
it must be accepted as a permanent thing in these patients ^\ith the seiere 
form of the disease and the common complications associated with it. There 
is one fasorable feature in the treatment of these cases after early iIeostom> is 
deexed. ^Vhi\e in iVie past base consideted ilesjsiomy as a permanent necev 
suy in these cases, in the last fite years ue have been able to close the ileostomy 
with restoration of intestinal continuity in four patients in whom ileostomy 
was done early and satisfactory' healing in the colon followed. It seems jwssible 
that if early ileostomy is done in some of these cases closure of the ileostomy 
may be done more frequently.* 

I have performed this operation on one occasion following a 
Rankin type of terminal ileostomy. The subsequent progress in this 
special instance was very pleasing. 

^Caucll, Lahey CUntc Dull., 1:2, 1939. 
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The operation for restoring intestinal continuity in cases such as 
these is reJatively simple. In the Rankin operation the functioning 
ileostomy loop is freed from the abdominal incision, amputated, and 
the proximal end of the intestine is closed and invaginated, after 
which a side-to-side ileo-ileostomy is carried out close to the ileocaecal 
junction. 

In the Cattell operation both loops are dissected free from their 
respective incisions in the abdominal w'all, and, after cutting away 
the portions that had been exteriorised and inverting and securely 
closing the ends of both loops, anastomosis is effected between them 
by the side-to-side method. 

Terminal Ileostomy Followed later by Partial Colectomy (of the 
Proximal Half of the Colon) and then by Ileo-Slgmoidostomy to Re- 
store Intestinal Continuity. This operation may succeed in those 
cases where during the course of a chronic case the disease has never 
at any time ravaged the lower reaches of the large bowel and rectum. 
It can never be a rational procedure to anastomose the ileum to the 
sigmoid or to the rectosigmoid if there is any disease whatsoever in 
the distal segment of the bowel. It should be remembered that the 
rectum and sigmoid are piimarily implicated in 80 per cent of the 
cases and it is therefore self-evident that this operation can at best 
have only a very limited scope. 

Terminal Ileostomy Followed by Partial or Complete (Total) 
Colectomy, In most of the dironic cases and more especially where 
the bowel is extensively scaired and strictured, where polyposis is 
apparently a diffuse condition, where malignant change cannot be 
ruled out, tvhere fistul® and sinuses are dreaded superadded com- 
plications, or where, in the absence of radiological evidence of com- 
jffications, diarrhcea cannot be controlled, bleeding is not restrained, 
or the patient’s general health continues for one reason or another 
to deteriorate in spite of a well-functioning ileostomy and eflicient 
medical treatment, partial or complete colectomy is the procedure of 
choice. 

In those cases in tvhich the infective process is confined to one por- 
tion of the colon, partial colectomy will suffice, but in order to ensure 
a complete eradication of the disease most patients will require total 
colectomy. 

Total colectomy involves removal of a small segment of the ter- 
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minal ileum, the whole of the colon, and also the rectum and anus. 
If the ulcerative colitis is limited to the distal half of the large bowel, 
colostomy of the end type with interruption of the continuity of the 
botvel can be performed in the transverse colon and the distal half 
of the bowel be resected. In those cases where the disease has long 
remained limited to the rectum or rectosigmoid and is perhaps asso- 
ciated with stricture or fistula formation, a tsvo-stage abdomino- 
perineal excision of the rectum may satisfactorily effect a cure with- 
out additional measures. All other operations make the presence of 
a permanent terminal ileostomy necessary, Cattcll states that 21 out 
of the 24 patients submitted to complete colectomy following ile- 
ostomy are living and that most of them manage their ileostomies 
quite satisfactorily. 

TECHNIQUE OF TOTAL COLECTOMY CARRIED OUT IN STAGES 

Following terminal ileostomy it is possible in a few fortunate early 
cases to restore intestinal continuity by ileo-ileosiomy with consider- 
able hope of permanent success. 

In a few cases, again, although this restoration cannot for a mo- 
ment be entertained on the grounds that the bowel is too crippled 
ever to regain normal function, nevertheless, owing to an all-round 
improvement in the general health which commonly takes place, per- 
mitting of a return to a certain degree of activity without any exacer- 
bation ot symptoms, colectomy does not become necessary. 

In total or complete colectomy the ileostomy is the first stage, and 
the colon and rectum are removed in two, and in the poor-risk cases 
in three, stages. 

At the second stage, which is usually carried out a few months 
after the ileostomy, the distal stump of ileum, the cxcum, the ascend- 
ing colon, the transverse colon and a portion of the descending colon 
(preserving the left colic artery) are excised in one place. The great 
omentum with its blood supply is preserved to cover over any raw 
surfaces ^vhich may result from this wide dissection. The distal end 
of the boivel is implanted into the wound and may be used for pur- 
poses of irrigation of the distal segment of the gut. 

The third stage, ^vhich is generally performed two or three months 
after the second stage, entails the removal of the remaining portion 
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of the descending colon, the sigmoid colon, the rectum and the anal 
canal by a combined abdomino-perineal procedure. In Uie perineal 
part of the operation, tlie coccyx is not cut au'ay, since if this is done 
the middle sacral artery, rvhich. always bleeds freely, may be difficult 
to pick up and ligature satisfactorily, the bare sacral stump is likely 
to be painful afterward, and a “quiet” necrosis of die bone may 
sometimes ensue and interfere with the healing of the wound. 

The perineal ivound is carefully sutured layer by layer, leaving 
just enough room in the middle of the incision for the insertion of 
a cigarette drain. 

In the poor-risk cases it is safer to do the complete colectomy in 
four stages radier than in three. Thus: first stage: transverse ile- 
ostomy; second stage: removal of the ileal stump, cascum, ascending 
colon and proximal third of the transverse colon (leaving the middle 
colic artery intact); third stage: removal of the remainder of the 
transverse colon, the descending colon, and a portion of die sigmoid 
loop; fourth stage: removal of the lemainder of the colon, rectum 
and anal canal by a combined abdomino-perineal operation. 

The interval between the second and third stages and between the 
third and fourth stages should be on an average wo to four months. 
There is, of course, a much longer interval benveen die first and 
second stages, during which period so much needs to be done to 
effect an improvement in the patient’s condition. 



CHAPTER 8 


Canccr of the Colon 

Carcinoma is by far the commonest tumour of the large intestine. 

Wilkie {Edinh. M. ]., 46; I, 1939), in a most enlightening paper to 
which subsequent reference will be made, points out that at the 
Royal Infirmary over a period of fifteen years there were more than 
900 cases of cancer of the colon, i.e., there were 60 cases per year in 
a large general hospital. Allen and Welch (dm. J. Siirg,,46: 171, 1939) 
have also shown that during the period 1925 to 1938 there were 634 
patients with cancer of the colon admitted to the Massachusetts Gen- 
eral Hospital, and that the admission rate of these cases was com- 
parable with that of the above. Statistics prove that there is a definite 
increase in the incidence of cancer of the colon, and this has been 
attributed to improved methods of diagnosis, to the prolongation of 
the lifetime of man, to improper diet and to other factors not clearly 
understood at the present moment. 

The frequency of carcinoma in different segments of the colon 
vanes considerably in individual statistical tables. This is probably 
due to the fact that most of the tumours occurring yiear but definitely 
above the level of the ileocecal valve have been erroneously classified 
as cancer of the cscum. It is thus often staled that while the sigmoid 
colon is the commonest site of malignant disease, the caecum comes 
next in order of frequency, although in. point of fact not more than 
5 per cent of cancers of the colon are situated bcloiv the level of the 
ileocascal valve, i.e., in the ctecum proper. 

Allen and Welch give the distribution in their 634 cases as follows: 
sigmoid colon 53.9 per cent; czecuin and ascending colon 25.5 per 
cent; transverse colon 1 1 per cent; splenic flexure and descending 
colon 9.6 per cent. Wilkie’s figures are shown in table 1 (Eclhih. M. 
J ,4CyA, 1939). 
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Table 1 

THE SITE OF GROWTH IN 243 CASES OF 
OVNCER OF THE COLON 



Cases 

1. Caecum . . .... 

17 

2. Ascending colon 

31 

3. Hepatic flexure 

5 

4. Transveree colon 

23 

5. Splenic flexure 

12 

6. Descending colon 

20 

7. Peh'ic colon . . 

135 


Hurst {Lancet, 1:023, 1939). who combined the figures given by 
different British, American and Continental surgeons, submits the 
lollowing table: 

Table 2 

PERCENTAGE INCIDENCE OF CARCINOMA IN DIFFERENT 
PARTS OF THE COLON 


Laige Intestine, Excluding Rectum 


Cscum , ... 

Ascending colon .... 10 l ^ 

Hepatic flexure 5 

Transveise colon 5 

Splenic flexure 10 

Descending and iliac colon . . 5 


Rectum, Excluding 
Rest ol Large 
Intestine 


Whole of 
Colon 
Including 
Rectum 


50 1 


25 


Pelvic colon 

Pelvic-rectal flexure 
Ampulla of rectum , 
Anal canal 


65 

SO 

5 


23 

50 


Total 


100 1 


100 


100 


Hurst holds the vietv that tiie high incidence of malignant disease 
in the sigmoid colon compared with that in the more proximal parts 
may be associated tvith the fact that their contents are more solid 
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and consequently cause more mechanical irritation. The cecum and 
ascending colon are affected relatively often because they are more 
constantly filled than any other part of the large bowel (except, of 
course, the pelvic colon) and are subjected to irritation by the prod- 
ucts of bacterial activity which is greater in them than in any other 
part of the intestinal canal. 

Carcinoma of the colon may occur at any age, and although it is 
usually encountered between the ages of 40 and 70, the peak inci- 
dence being 55 to 65, it is not uncommon to find the disease in 
patients between the ages of 20 and 30, or even in children and 
adolescents. Phifer (ylnn. Surg., 77:711, 1923) reviewed 23 cases of 
cancer of the large botvel occurring in children under the age of 16. 
and Robertson Ogilvie (Bril. J. Sing., 23:601, 1936) described a case 
of cancer of the cascum in a boy aged 13, and also collected from the 
literature 14 cases of malignant disease in the colon, in all of whom 
the patients were under the age of 17. ’ 

Males are more frequently affected than females in the'proportion 
of approximately 2 to 1. 

Tlie origin of cancer of the large intestine, like cancer occurring 
elsewhere in the body, remains obscure, although duringrecent years 
some definite progress has been made in respect of its predisposing 
and contributory causes. Bardenheucr (Arch. f. klin. Chir., 41:887, 
1891) tras the first to bring fonvard irrefutable histological evidence 
of the malignant transformation of adenomata of the colon. Dukes 
{Brit. }. SuTg., 13:720, 1925; and J. Pathol, ir Bacteriol, 35:323, 
1932). Schmiden and Westhues (Disch. z. Chir., 202:1, 1927), Fitz- 
Gibbon and Rankin (Sxtrg., Gynec. & Obst., 52:1136, 1931) and many 
other investigators have reported numerous instances of cancerous 
changes in coionic polypi. Jr is nojv believed rJiat ca;jeer of the colon, 
including the rectum, may be tlie result of malignant degeneration 
of adenomata. According to Dukes (1925), simple polypi of the large 
intestine apparently form, as the result of an inborn tendency for 
groups of cells of the epithelium to undergo hyperplasia, especially 
in those segments of the bowel whidi are most exposed to chronic 
irritation. They are never congenital, but often develop in childhood 
and netv polypi may continue to form throughout life. A single 
adenoma may be present at a time, but any number may occur clus- 
tered together in one spot, and in extreme cases the entire mucous 




Fic. 244.— Carci>oma or the Transversie Colon. 

The tumour is undergoing mucoid degeneration. (By courtesy of Mr. Cecil 
P. G. Wakeley.) 
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face of the colon may be covered with polypi, the condition then 
being termed polyposis. Doering {/Uch. f. khn. Chir., 83:194, 1907), 
in a revietv' of 50 cases of polyposis of the colon, found evidence of 
malignant degeneration in 31 out of the 37 cases which eventually 
came to autopsy. The tendency to the formation of polypi is often 
familial. 

Carcinoma may also occur as a complication of polyposis rvhich 
commonly develops in the process of healing in chronic ulcerative 
colitis. Hurst Hosp. Rep., 85:317, 1935) states that most of 

the polypi are composed of mucous membrane covering inflamma- 
tory and granulation tissue, but a minority are true benign adeno- 
mata. Polyposis occurred in 10 per cent and malignant degeneration 
in 2 per cent of the Afayo Clinic series of 693 cases of chronic ulcera- 
tive colitis. 


PATHOLOGY 

Types of Tumour. Carcinoma of the colon has the microscopic 
structure of columnar-cellcd adenocarcinoma. In about 5 per cent 
of cases the tumour undergoes mucoid or colloid degeneration, and 
mucus-secreting cells arc sometimes reproduced in the metastatic de- 
posits (fig. 244). 

There are tivo common macroscopic types of groivths: 

(1) the proliferative and (2) the annular scirrhous. 

The pioltfetative type is most frequently seen in the caecum and 
in the ascending colon; it is only rarely observed in the transverse 
colon or in tire distal colon. It forms a fleshy bulky polypoid mass 
which bulges into the lumen of the bowel (fig. 245). It is a malignant 
adenoma of slow growth, of a low order of malignancy, and shows no 
eagerness to metastasise to the regional lymph nodes. The cauliflower- 
like swelling arises from the wall of the gut from a wide base, sho\v- 
ing no tendency at all to encircle the bowel and thus constrict it and 
produce obstruction. With these right-sided growtlis, obstruction is 
always of late occurrence— late because: (a) the proximal colon is 
capacious; (5) its contents are fluids and (c) the papilliferous tumour 
obstructs only in virtue of its great bulk. The surface of the neoplasm 
finally becomes ulcerated and this may lead to bleeding and predis- 
pose to infection. It is, however, improbable that the marked sec- 
ondary anremia which is so frequently noticed in cases of cancer of 
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the proximal colon is due to frank loss of blood. Grave hxmorrhage 
is an exceedingly rare event, and tests for occult blood are positive 
in only a minority of cases, possibly not more than 10 to 20 per cent. 
The cause of this anemia is quite inexplicable, but it has been sug- 
gested that it may be the result of the absorption of noxious toxins 
from the extensive surface of the growth -which, as it ages, is prone 
to undergo superficial necrotic changes, or of the destruction of some 
“principle” normally elaborated by the mucosa of the cxcum and 
ascending colon. 

The annular type of growth is seen in typical form in the pelvic 
colon and in the splenic flexure, but it may also arise in the trans- 
verse colon or even in the ascending colon a few inches above the 
ileocsecal valve. It is a small, densely hard, slow-growing tumour 
which does not project appreciably into the lumen of the bou’el but 
rather tends to encircle the gut tvall and constrict it, thus obstructing 
the passage of solid fcecal matter. The g^o^vlh leads to a purely local* 
ised constriction of the colon— as if a ring encircled the bowel (ring 
stricture) (fig. 246). When the segment of bowel containing the 
tumour is slit open it will be seen that the serosa is puckered, infd- 
trated and drawn inward, chat the growth is densely fibrotic in char- 
acter and that the mucous membrane is little if at all ulcerated. 
There is but slight longitudinal spread of the growth. Metastases 
occur late. 

Bargen and Rankin (Ayui. Stirg., 91:583, 1930), in discussing a 
series of 16 cases of mvdtiple primary carcinomata of the colon, state 
that the possibility of such multiplicity of lesions should always be 
borne in mind as it has an important bearing on the prognosis. Pri- 
mary carcinomata of the stomach and colon may occur simultane- 
ously, and reports of cases successfully treated by partial colectomy 
and sub-total gastrectomy have been published by Pemberton and 
Waugh (SuTg., 2;2il, 1937) and by myself (Bj if. A/. J., 1:118, 1938). 

Methods of Spread. In most cases cancers of the colon groiv very 
tardily. The growth may spread: 

1. By direct infiltration of adjacent tissues— spread by continuity. 

2. By invasion of the lymphatic vessels and glands. 

3. By the blood stream, and thus metastasise to distal sites such as 
the liver. 

At an early stage the growth is limited to the mucous coat and sub- 




Fig. 2i5 .— Carcinoma of the C.ccom Showing a Proliferative Type 
or Growth. 

(Cecil P. G. Wakeley.) 
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mucosa, and shows no inclination to spread longitudinally (except 
mucoid or colloid cancers) but rather at right angles to the long axis 
of the bowel. It slowly invades the muscularis and finally bursts 
through the strong unyielding serosa. The surface of the colon then 
becomes distorted and discoloured by greyish disc-like masses or 
small excrescences of pearly grotvth which may shed and disseminate 
malignant cells far and wide throughout the peritoneal cavity. 



Ftc. 246.— Annular Stenosinc Carcinoma of the Colon. 
(Cecil P. G. \VakeIey.} 


With the onset of inflammatory changes, the tumour becomes ad- 
herent to neighbouring structures such as a loop of the intestine, the 
uterus, the adnexa or bladder, or becomes fused to the parietes. It 
should be noted that the bulky types of growth which invade adja- 
cent organs and the tissues of the abdominal rvall sho%v but little 
tendency to nietastasise and that radical and perhaps heroic surgery 
will often lead to spectacular results in such cases. Involvement of 
the bladder, the uterus, a fallopian tube, or the small intestine is no 
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bar to radical operation. In a general rvay it may be stated that in 
the surgery of the colon there are only two important factors tvhich 
preclude an extensive extirpation of the growth and its attachments, 
and these are: Wide peritoneal spread and involvement of the liver 
rvith secondary deposits. 

Peritoneal spread when limited to a few small nodules near the 
parent growth need not deter the surgeon from performing a radical 
operation, but the chances of early recurrence in such cases are, how- 
ever, very great. 

Invasion of the lymphatic vessels and glands is a comparatively 
late manifestation, and in some dO per cent of cases it never occurs 
at all. 

“In the proximal part of the colon, with its absorptive function 
and consequent free lymphatic drainage, lymph involvement is 
earlier and more extensive than in the distal part of the colon, the 
function of which is storage the lymph drainage of which is therefore 
sparse" (Wilkie). 

Nevertheless, immediate and late results of operations upon the 
proximal colon are decidedly more encouraging than those which 
follow radical procedures upon the distal half. Spread to the liver via 
the blood stream is fortunately not an early complication in the 
majority of cases, certainly less so than in cases of cancer of the 
rectum. It is, ho^s-ever, as Wilkie points out, very prone to occur 
when the disease affects the distal colon of young patients. On several 
occasions the first evidence of trouble in such cases has been the 
appearance of jaundice with marked hepatic enlargement and pos- 
sibly ascites. 

dlagnqsis 

Signs and Synnptoms. The clinical features of cancer of the colon 
vary according to the type of groivth— proliferative or annular, and 
its situation — 111 the proximal or distal part of the colon. 

In a number of cases the symptoms of carcinoma of the proximal 
colon may be classified under three main groups: 

1. The Dyspepsia Group. Here the signs and symptoms point to 
a mild inflammatory lesion of the gall-bladder or appendix. The 
most noticeable feature, however, is often a change in boiccl habit. 
Later there is a slight but persistent dyspepsia ^vith some pain and 



INTESTINES 1191 

tenderness felt either beneath the right costal margin or over the 
cascum. 

2. The Aiicsmia Group. In this group the patients are markedly 
anasmic, asthenic and toxic. The most striking characteristic is. of 
course, the anxmia tdiich may be so severe as to resemble that of 
the pernicious type. A blood count, however, shotvs that it is a sec- 



Fic. 247.— Barium Enema X-rav Examination Showing a Carcinomatous 
LXSJQN at TJJE Co ^ J ^3 ENCE^SEflT OF THE ASCf-NDJNC COXClN'- 
The patient tvas markedly anxmic and an examination of the blood showed 
a pronounced secondary anaemia. (BulL) 

ondary microcytic ancemia such as is sometimes associated with severe 
intoxications. These patients all complain of loss of weight, dyspnoea 
on exertion, loss of interest, and extreme lassitude. On examination 
there may be a suspicion of a mass in the right iliac fossa, and a 
barium enema X-ray examination may reveal a filling defect in the 
bowel (fig. 247). 
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3. The Alass Group. Here during a routine physical examination 
a palpable mass is discovered in the right half of the abdomen or in 
the epigastric region, further investigation proving it to be a malig- 
nant lesion. 

In the case of carcinoma of the distal colon— the favourite site of 
ring strictures, there is as a rule little if any evidence of septic absorp- 
tion, no appreciable loss of weight, no anxmia, no noticeable loss of 
blood, and no dyspeptic symptoms of any importance, but merely an 
increasing difficulty in getting the bowels open in a satisfactory man- 
ner, some trouble with flatulence, occasional colicky pain associated 
^vith intestinal noises, and every now and then following a period 
of obstinate constipation a day or two of diarrhoea. This state of 
affairs persists for weeks or months until eventually acute obstruction 
supervenes. If the growth is situated low down in the pelvic colon 
there may be occasional tenesmus and the passage of some blood and 
mucus, and there ivill in addition be some irregularity in the action 
of the bowels. 

It has been my experience that about 70 to 80 per cent of cases 
of cancer of the distal colon are admitted to hospital with some 
degree of obstruction. The late neglected obstructed case tvith cxcal 
perforation may be erroneously diagnosed as one of appendicitis 
with generalised peritonitis. 

X-rcy examination of the bowel following the administration of 
a barium enema is unquestionably the most satisfactory single diag- 
nostic aid in respect of growths beyond the view of the sigmoidoscope. 
It is also of great value, although it is by no means infallible, in the 
diagnosis of early cases. Cancer of the colon should be suspected more 
frequently than is the case today. U should be suspected in all 
patients avho suffer from an inexplicable secondary anxmia, in those 
who show signs of the "fatigue syndrome,” in those who suffer from 
chronic dyspepsia in which investigation of the upper alimentary 
tract yields negative results, and in those who after the age of 40 
develop an irregularity of the botvels associated with flatulence and 
borborygini. 

In the diagnosis of cancer of the colon three forms of X-ray exami- 
nation are employed: 

1. Straight X-E,ay Examination of the Abdomen. This is particu- 
larly useful in cases of intestinal obstruction, as the pictures may 
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which may previously have been obscured by a dense barium shadow. 
A barium meal examination should not be employed for the cases 
under discussion, as the barium mixture may become impacted above 
an annular grotvth and thus give rise to obstructive symptoms. 



Fig. 249.— Caronoma of the Sigmoid Loop. 
(Graham Hodgson.) 


Sigmoidoscopic Examination. This should be a routine procedure 
for all patients suspected of harbouring a cancer in the rectum, the 
rectosigmoid region or the pelvic colon. It may supply the only proof 
that a grotvth is present. In some instances tvhen the grotvth is vis- 
ualised it may be advisable to remove a small fragment for biopsy. 

Examination of the Blood and of the Stools. Here again a com- 
plete examination of the blood and of the stools is carried out as a 
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routine measure. It is a curious fact that in malignant lesions of the 
right colon, tests for occult blood are negative in over 80 per cent of 
cases. 


DIFFERENTIAL DIAGNOSIS 

The follotving diseases will have to be considered in the differential 
diagnosis: 

1. Hyperplastic tuberculosis of the colon. 

2. Polyposis. 

3. Diverticulitis. 

■1. Gummatous colitis. 

5. Actinomycosis of the right iliac fossa. 

6. Chronic ulcerative colitis (segmental). 

7. Retrocecal appendicitis. 

8. Resolving appendix abscess. 

9. Retroperitoneal tumours. 

10. Simpleulcero£thelargebo\vel(KerT, Lancet, 2:550, 1935; and 
Wilkie. Sttrg., 1;C55, 1937). 

11. Regional enteritis. 

12. Benign tumours of the colon. 

PROGNOSIS 

The commonest site for carcinoma in both sexes is the gastro- 
intestinal tract, and of all the malignant lesions involving this system 
those of the colon offer the best prognosis. The prognosis is good 
because the lesion is relatively benign, it is accessible, it can be 
eradicated with a wide margin of healthy tissue, the operative death- 
rate is not high, and statistics show that five-year cures exceed 30 
per cent. 

OPERABILITY 

Oclisncrand DeBakey {Am. J. Surg.,46:103, 1939) analysed a series 
of 4,561 cases of carcinoma of the colon and found that 2,670 (58.5 
per cent) ivere operable. Rankin and Olson (Snrg., Gynec. 6" Obst., 
56:366, 1933) state that at the Mayo Clinic die highest operability 
rate for cancer of the colon was 68 per cent. Geschickter {Am. J. 
Cancer, 25:130, 1935) in his study of 250 cases of cancer of the colon 
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found that the operability rate was as follo^vs: ascending colon 53 
per cent; hepatic flexure 85 per cent; splenic flexure 45 per cent; 
and descending colon 47 per cent. 

The operability of carcinoma of the colon is evidenced also by the 
post-mortem findings. Larson (Minnesoia Med., 18:212, 1935) found 
that of 210 cases of carcinoma of the colon coming to post-mortem 
examination, no fewer than 113 had either no metastases at all or 
only a few small enlarged regional glands w’hich tvere easily resect- 
able. Harding and Hankins (A/n. J. Cancer, 17:434, 1933) in 118 
post-mortem examinations found no evidence of metastases in 41 per 
cent, and in an additional 4 per cent the metastases were regarded 
as slight and these cases would have been amenable to surgical 
measures. 

It will therefore be seen from this last report that in 45 per cent 
of these fatal cases the lesions might have been dealt with by radical 
operative procedures. 


OPERATIVE MORTALITY 

Ochsner and DeBakey, from whose comprehensive paper I have 
borrowed much useful statistical data, point out that in the hands 
of most abdominal surgeons of experience radical excision of the 
colon for cancer is associated with a mortality of about 20 per cent. 
Thus in a series of 2,991 cases collected by them, in which resection 
of the colon was carried out for cancer, there were 422 (21.7 per cent) 
deaths. T. E. Jones (Siirg., Gynec. ir Ol>st., 62:415, 1936) reported 
a personal series of 161 cases of partial colectomy for cancer with only 
16 deaths (10.5 per cent) and thb low death-rate is a direct tribute 
to this surgeon’s fine judgment and skill. 


THE DEATH-RATE FOLLOWING RESECTION OF THE PROXIMAL 
AND DISTAL COLON 

Resections of the proximal half of the colon are definitely sater 
than resections of the distal colon. This is confirmed by the figures 
of many surgeons including those of Allen, Pans and Rankin. Thus 
Allen (J. Am. M Ass., 109:923, 1937) reported 91 cases of right- 
sided colectomy for cancer rvith 17 deaths (18.6 per cent) and 169 
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cases of left-sided resection ivith 39 deaths (23.8 per cent). Pans (Acln 
chir. Scaiidiji., 74'A57, 1934) published an operative death-rate of 
17.1 per cent for right-sided colectomies, as contrasted with 31.1 per 
cent in left-sided resections. Rankin (lEtsconstn Af. J., 302, 1932) 
performed 160 right-sided resections with 4 deaths (8.7 per cent) and 
333 left-sided resections with 54 deaths (16.2 per cent). 

Resections of the transverse colon for malignant disease are asso- 
ciated with a mortality of about 20 per cent. 

LATE RESULTS 

A follow-up of cases of malignant disease is. as a rule, a most dis- 
heartening exercise. Happily, however, this is not the case with can- 
cer of the colon. The complete restoration to sound health and active 
life such as had not been enjoyed for many months prior to operation 
is evidence of tlie slow and insidious growth of colonic tumours. That 
llie life expectancy follotving resection of the colon for cancer is good 
may be appreciated from the series of 3,91 1 reported resections iti 
which there were 1,204 (30.7 per cent) five-year cures. In a study 
of 754 cases of cancer of the colon Rankin and Olson (1933) found 
that the percentage of five-year cures in grotvths tvhich projected 
into the lumen of the bowel was 62 per cent as against 41 per cent 
for tumours that extended toward the serosa, i.e.^ the annular type. 

Pemberton and Dixon (Suig., Gyuec. & Obst., 58:462, 1934) pub- 
lished a series of 1,920 cases of resections of the colon for cancer at 
the Mayo Clinic and found the evidence of five-year cures to be as 
follows: the cecum 51.8 per cent; the remaining portion of the colon 
down to the sigmoid— 48.9 per cent; the sigmoid 40.G per cent; and 
the rectosigmoid 36.9 per cent. It is tlius seen that the incidence of 
five-year cures decreases proportionately tvith the distance from the 
cscum to the lotvest end of the sigmoid loop. 


TYl’E OF MALIGNANT CELL 

The type of malignant cell is of the greatest significance in prog- 
nosis. The more immature or primitive the cell, the greater the de- 
gree of malignancy and the poorer the outlook. Broders {Mmiiesota 
Med., 8:726, 1925) desei'ves the greatest credit for calling attention 
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to the importance of grading cancers in the various parts of the body 
by histological examination. In such a way it is often possible for 
the pathologist to foretell the issue with an uncanny degree of accu- 
racy in individual cases. 


THE INFLUENCE OF OBSTRUCTION 

All reports on this subject emphasise that the prognosis is greatly 
dependent upon the presence or absence of obstruction. Theie is 
irrefutable evidence to show that a patient with cancer of the colon 
without any obstructive symptoms has a much better chance of sur- 
viving operation than a patient with cancer of the colon accompanied 
by obstruction. These patients with obstruction are toxic and de- 
hydrated. the large gut being distended, cederaatous, friable and 
filled with highly noxious substances. To do more than perfonn a 
decompression operation, e.g., caxostoiny, on such patients during 
the acute phase is to court disaster. 

ANX.M1A 

Marked secondary anxmia associated with lesions of the distal 
colon is an omen of the gravest diagnostic import. It generally im- 
plies that the case is inoperable. This, howe%er, is not so w’ith cancer 
of the proximal colon, since with growths in this situation even a 
hxmoglobin concentration of 30 per cent is no bar to radical surgical 
procedures. Blood transfusion is of course an indispensable pre- and 
post-operaih'e routine measure in such cases. 

AGE 

Age influences the prognosis in carcinoma of the colon. Thus, the 
younger is the patient the more rapid is the growth, the more im- 
mature the cell, the more eager its spread via the blood and lymph 
stream, and the poorer the chance of resection. Conversely, the older 
is the patient the more localised is the lesion, the more sluggish its 
growth in all directions, and the greater the chances of its removak 
The operatue death-rate, however, is higher in those of advanced 
age. Rankin and Graham (Cancer of the Colon and Rectum, 1939) 
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state that iv'ith advancing age metasiases are Jess likely to occur be- 
cause o£ tlie atrophy of the lymphatic channels and nodes. 

OBESITY 

The fat patient ivith cancer of the colon is a poor surgical risk. 
The operative procedure, even though it may be a palliative one, is 
always a difTicult undertaking; the incidence of infection is high; the 
operability rate is comparatively low, and the prospects of ultimate 
cure following radical removal are decidedly less hopeful than in 
thin individuals or in those of normal weight. 

OTHER PACTORS IN l>ROGNOSIS 

Additional factors winch influence the prognosis are: 

1. The measures employed in the pre-operative preparation of the 
patient. 

2. The choice of anassihetic. 

3. The non-operative procedures which are instituted to decom- 
press the colon. 

4. The selection of the optimum time for operation as well as the 
selection of the best surgical procedure for the particular patient. 

5. The employment where possible of operations in multiple 
stages. 

A. THE TREATMENT OF CARCINOMA OF THE COLON IN THE 
PRESENCE OF ACUTE INTESTINAL OBSTRUCTION 

This subject has previously been discussed on pages 1089, 1118 and 
1 1 98, and some general principles relating to the management of 
such cases have already been mentioned. 

It is now necessary, however, to be more precise rvith regard to 
the details of the treatment of these difficult cases. Let us consider 
a few typical examples; 

1 . A patient is admitted to hospital suffering from acute intestinal 
obstruction, clinical and radiological investigations have failed to re- 
veal the cause of the stoppage, and all attempts to decompress tlie 
bowel by enemata, etc., have proved unsuccessful. 
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Here, the abdomen should be opened by a small right para-umbili- 
cal or low paramedian incision, large enough to admit two or three 
fingers. If there is no free blood-stained fluid in the peritoneal cavity 
and if the cscum is tensely blorvn out, after closing the u’ound a 
blind valvular cascostomy should be performed through a small grid- 
iron incision (see fig. 235). No exploration should be conducted and 
the hand should not in any circumstances be swept among the coils 
of distended bowel in search of the obstructing lesion. 

After a few days rvhen a satisfactory decompression has been 
achieved by the ctecostomy, a barium enema X-ray examination is 
carried out to locate the f>ositioii of the obstruction in the colon. 
At a second operation the abdomen is methodically explored; the 
tumour is examined to determine its exact position and its extent 
and whether or not it is removable; a search is made for enlarged 
nodes; the liver is palpated for the presence or absence of metastatic 
deposits, and the pelvis is searched for implants in the pelvic shelf. 

It must again be emphasised that spread by contiguity is no bar 
to radical surgery. Wide peritoneal spread and the presence of sec- 
ondary deposits in the liver, however, preclude any attempt at cure. 

2. The cause of the acute obstruction is known— or at least sus- 
pected— to be a cancer of the distal colon. 

The preliminary operation in this case is valvular oecostomy per- 
formed through a small right gridiron incision. About ten days or 
so later, when the patients general condition shows marked im- 
provement, the abdomen is explored. 

3. A patient has a mass in the right iliac fossa and the symptoms 
of acute obstruction. 

The first step in the treatment is decompression of the small intes- 
tine. This is best achieved by passing a Millcr-Abbott tube into the 
stomach and by aiding the distal end to find its way to the foul, 
stagnant semi-solid matter in the lower coils of the ileum so that the 
intestines can be thoroughly emptied by suction and cleansed as com- 
pletely as possible by irrigations with warm saline solution. 

"When the obstructive symptoms have been overcome by this meas- 
ure, an exploratory laparotomy is conducted to inquire into the 
nature of the obstructing agent. If the malignant mass proves to be 
irremovable, as may well be the case, the procedure of choice is side- 
to-side ileo-transverse colostomy in order to short-circuit the obstruc- 
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lion. Valvular ileostomy has been suggested as an alternative to 
decompression by suction-siphonage. My experience of ileostomy in 
this type of case, however, has been singularly depressing, as in tlrose 
cases in rvhich it rvas undertaken the enterostomy tube, after func- 
tioning poorly for a day or two and affording little or no relief of 
the urgent symptoms, soon became clogged with tenacious putty-like 
fasces which defied all attempts at dislodgment. Should assiduous irri- 
gation by some chance succeed in clearing the lumen of the catheter 
of its gummy matter, the lumen will rapidly seal up again, cease to 
function, and the tube become a real menace. 

4. A patient has an irremovable grorvth of the hepatic flexure, 
associated rvith obstructive symptoms. 

Here the first operation should be a valvular cascostomy and the 
second a side-to-side ileo-transverse colostomy. 

5. A patient has an inoperable cancerous mass involving the mid- 
dle third of the transverse colon. 

In such a case relief may be afforded by a loop colostomy applied 
to the mobilised hepatic fiexure; or, following a preliminary caecos- 
loiny, by anastomosing a moderately low loop of ileum to some spot 
in the distal colon well beyond all possible spread of the growth. 

Obstructive phenomena associated with carcinomata of the proxi- 
mal colon are always late manifestations and may consequently spell 
inoperability. It is a mistake to perform enterostomy on these patients 
in tire hope that this will title them over the acute phase, and it is also 
a grave error in judgment to short-circuit the growth in the face of 
obstruction. The rule here is first to decompress the intestine by an 
indwelling intestinal tube, and then to re-habilitate the patient be- 
fore undertaking an exploratory operation. IE the malignant mass 
defies excision, the now-empty and Haccid distal ileum can with safety 
be joined to the colon. 

B. THE TREATMENT OF CARCINOMA OF THE COLON IN WHICH 
OBSTRUCTION HAS FITHER NOT YET DEVELOPED OR HAS BEEN 
RELIEVED 

Pre-Operative Treatment . — Medical Measuies for Decotnpressmg 
the Bowel. The majority of patients admitted to hospital for car- 
cinoma of the colon exhibit some degree of obstruction. Where there- 
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fore chronic obstruction or even a mild degree of distension is 
present, the follotving treatment is instituted; 

(a) Daily glycerine enemata. 

(b) Magnesium sulphate, 1 draclim hourly for six to eight doses, 
follotvcd by 

(c) Liquid paraffin, 1 oz. three times a day for a fetv days, and 
then 1-drachm doses twice daily until the morning of the operation. 

(d) Occasional injections of pituitrin, 0.5 to 1 cc., or some othei 
intestinal stimulant. 

(e) If there is any vomiting or distension, a duodenal tube should 
be passed and suction-siphonage attempted. 

2. Diet and Fluids, (a) Tlie patient should be given a high caloric 
non-residue diet rich in sugars. 

(5) Water balance must be established before operation is per- 
formed. Fluids and salts in measured amounts are best administered 
by mouth, but if vomiting or nausea is present the intravenous route 
should be chosen. 

(c) Vitamins. Vitamins A. B and C, which are usually lacking in 
these cases, should be amply replaced. Vitamin C deficiency predis- 
poses to infection and to interference with wound healing. Vitamin B 
is said to exert a definite tonic effect on the colon; while Saitta 
{Scntti Biol., 5:273, 1930) maintains that deficiency of this vitamin 
also accounts for the poor healing of wounds. Vitamin B is given in 
the form of benerva (Roche) by mouth in tablet fonn, the average 
dose being two tablets three times a day or by intramuscular injec- 
tions of 2 to 10 mgms. daily. 

3. Blood Transfusion. This is given by the drip method in order 
to combat anaemia, to serve as a pre-operative fillip and to correct 
hypo-proteinxmia. Thompson, Ravdin and Frank {Arch. Siag., 
36.500, 1938), as the result of their investigations, have shown tliat 
in the presence of a definite lack of plasma proteins there is a pro- 
nounced interference tvilh wound healing. 

4. Peritoneal Vaccination. Wilkie, who was the originator of peri- 
toneal vaccination, makes the following remarks on this subject, 
which are of historical interest: 

Mikulicz (1905), tackling the problem from the sjstemic aspect, gave a sub- 
cutaneous injection of nucleic add the niglit before a colon operation to pro 
duce a leucocyiosis. In The Medical Chronicle, 1910, I advocated the combined 
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use o£ pre-operatise inoculalion with vacdnc oE virulent streptococci and Bac. 
coli, with the stimulation of a pre-operative leucocytosis by the subcutaneous 
injection of sodium nucleinaie the night before operation. Two inoculations 
were given, one eight days and one three days before operation. The patient 
thus came to operation with antibodies in his blood and with a mild leuco- 
cytosis, J e.j with his tissues on guard against infection. 1 have used this method 
now for twenty-eight years and am convinced of its value. Of late years Dixon 
(1936) and also Ranbin (193-i). both at that tune in the iMayo Clinic, advocated 
giving the vaccine intra-peritoneally, combining the principles of increased 
resistance by peritoneal irritation and of active iinmunity by inoculation.* 

Ochsner and DeBakey (1939) stale that although Dixon is still an 
enthusiastic supporter of this method of therapy 

Rankin, who was an ardent advocate of the use of vaccine, as evidenced by 
reports in 1932 and 1934, more recently (1036) has discoiuinued to use a vac- 
cine and believes that the decrease in the mortality-rale as previously reported 
was not due to the use of vaccine but was due to liie re-habilitation of the 
patient and appropriate decompression of the bowel prior Co operation. He 
reports 1 30 cases with only 1 1 deaths (8.4 per cent) without the use of a vaccine. 

All our experience is similar to that of Coller and we feci that the pre- 
operative vaccination is not only unnecessary but undesirable because should 
accidental spillage occur at the time of operation gross infection of the peri- 
toneum can be largely obviated by die use of the Steinberg coli bactragen 
Obviously, no vaccine will ever take the place of clean surgery, a point wliicli 
cannot be over-emphasised.* 

Choice of Anaesthetic. The operation of blind cxcostomy is best 
performed under local aiixsihcsia. For an operation to resect the 
colon, spinal aniEsthesia is the method of choice as the complete re- 
laxation which results permit of an easy mobilisation of the colon 
without dragging and without excessive retraction. Spinal anaesthesia 
is contra-indicated in patients who are seriously ill and toxic, as tvell 
as in those who have a low blood pressure. If an inhalation amslhetic 
is chosen, the stomach must be tlioroughly aspirated immediately 
before the induction. 

1 wauie. 

s Ochsner and DeBakey, 1939. 
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CHOICE OF OPERATION 

Operable Cases. — 1. Carcinoma of the Ctccum, Ascending Colon 
and Hejjatic Flexure, (a) Right heini<olectomy in two stages by the 
modified Mikulicz plan— Lahey’s extraperitoneal method. 

(b) Right hemi-colectomy in one stage— primary resection and pri- 
mary anastomosis. 

(c) Right hemi-colectomy in two stages— intraperitoneal method. 

2. Carcnwma of the Transverse Colon, {a) Mikulicz resection. 

{h) Rankin’s method of obstructive resection. 

3. Carcinoma of the Splenic Flexure. Mikulicz resection. 

4. Carctnoma of the Descending Colon, (a) Mikulicz resection. 
(6) Devine’s method. 

5. Carcinoma of the Sigmoid Colon, (a) Mikulicz resection. 
(b) Devine’s method. 

Inoperable Cases. — 1. Carcinoma of the Proximal Colon. Side-to- 
side ileo-colostomy to short-circuit the growth. 

2. Carcinoma of the Distal Cohn. Colostomy. 

TECHNIQUE OF THE OPERATIONS 

I. Mikulicz Resection. “It has been claimed for Mikulicz, whose 
brow wore many laurels. . . (Moynihan). 

Kohler (Zentralbl. f. Chir., 50:794, 1881) teas the first surgeon to 
record the successful resection of a malignant tumour of the colon. 
Following this a few cases were reported from Billroth’s clinic, and 
before 1889 seventeen cases were recorded with a death-rate of ap- 
proximately 60 per cent. By the end of 1899 the number of reported 
cases had risen to 57, and in this series there were 19 operative deaths 
—a mortality of 37 per cent. Over 60 per cent of the deaths following 
operation were due, as is the case today, to peritonitis, the infection 
taking place either during the conduct of the operation or from 
leakage or necrosis at the suture line of the bowel about five to ten 
days afterward. A determined attempt was made to reduce the mor- 
tality of primary resection and primary anastomosis, first by using 
multiple rows of sutures introduced with the greatest care; then by 
employing the bone-bobbin or the Murphy button {Med. Rec., 
43-665, 1892); then by reverting to simpler methods of anastomosis 
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and so-called “aseptic” junctions; tlien by the addition of a prophy- 
lactic cxcostomy or colostomy to relieve tlie strain on the sutured 
ends of the bowel; and then hnally by the two-stage extraperitoneal 
operation. By this ttvo-stage extraperitoneal method of resection the 
cancerous growth is brought out on to the surface of the abdomen, 
and, after approximating the peritoneum and the layers of the ab- 
dominal ^vall aiound the two issuing limbs of the loop, the tumour 
is amputated and some time later on, after cutting through the 
spur with an enierotome, the continuity of the colon is re- 
established. 

An interesting history is attached to this method, tlie credit in 
Great Britain having for many years gone to Paul of Liverpool (Brit. 
JM. y., 1: 1 139, 1895) and in Central Europe to Mikulicz (Atch. f. khn. 
Chir., 69:1903; and Boston M. and S. J., 148:608, 1903). Neither 
of these two famous surgeons was the first either to suggest, to pub- 
lisli or to perform iliis mciliod. Heinecke, in 1890, in his book on 
operative surgery, described this mciltod of “Vordagerung und extra- 
peritoneal Resektion,” but published no case in tv'hich he had per- 
fonned it. Bloch of Copenhagen {Zentialbl. f. Chn., 19:628, 1892; 
and Nord. med. Ark., 1:8, 1892) recorded the first extraperitoneal 
resection of a carcinoma of the colon in 1892, and published a suc- 
cessful case two years later (Hosfnlal slid., 2:1053, 1894). Allingham 
(Tr. Chir. Clin. Soc. Loud., 26:140, 1893) and Edmunds (Tr. Chir. 
Soc. Land., 27:6, 1894) independently reported certain cases, while 
others were reported by Hahn (Beil. kliu. Wchnschr., 1 1:276, 1894), 
by Hochenegg (Wien. kVm. Wchmehr., 16:238, 1895) and by Rotter 
(Berl. khn. Wchnschr., 11:1894). Caird (Edinb. M. J., Oct., 311, 
1895) recorded a successful case, and in the same year Paul published 
his classical paper in the Biilish Medical Joinnnl, recording his first 
case treated by this method. Wilkie states that his clear, concise yet 
complete description of the method might with advantage be trans- 
ferred to any modern text-book on operative surgery. Mikulicz per- 
formed his first tis’O'Stagc extraperitoneal resection for carcinoma of 
the colon in 1898, but did not publish his paper until 1903. Mikulicz 
was fully aware of the work o£ Bloch, and had obviously studied the 
papers of Allingham and Edmunds, for in his article to the Boston 
Medical and Snigical Journal in 1903 he makes these statements: 
‘‘For this reason Bloch as early as 1892 advocated operating in selected 
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cases in two sittings.” Again; “Allingham and E. Edmunds also have 
divided the operation in special cases.” 

Both Paul and Mikulicz emphasised tlic same points in the opera- 
tion, namely: (1) the mobilisation of the tumour; (2) V-excision of 
the mesocolon so that the regional lymphatic vessels and nodes can 
be removed en b(oc with the tumour; (3) the approximation of the 
cut margins of the mesocolon so that no gap remains; (4) the suturing 
together of the two limbs of the mobilised loop; (5) the stitching of 
the peritoneum and the other layers of the abdominal incision around 
the issuing limbs of the bowel; (6) the division of the proximal and 
distal limbs of the colon one inch or so above the margin of the skin 
to allow of subsequent retraction; (7) the cutting through of the spur 
^vith an enierotorae when the abdominal ^v'Ound is soundly healed, 
and (8) the closure of the artificial anus by a small extraperitoneal 
operation. 

Although the primary credit for this method should go to 
Hcinecke, Bloch and Paul, today in practically every clinic in the 
world it is associated with the name of Mikulicz. It was probably 
Mikulicz’s lucid lectures and papers and his capable advocacy of the 
two-stage extraperitoneal procedure, coupled with his great popu- 
larity and fame as a surgeon, which led to his name being attached 
to this ingenious and safe operation. Credit should also go to a num- 
ber of modern surgeons who have done much to simplify the opera- 
tion and to eliminate some of the dangerous points in technique. 

There are some who criticise the Mikulicz plan on these grounds: 

That the removal of colon and adjacent mesentery effected by this 
method is neither so liberal nor so radical as obtains in the case of 
primary resection and primary suture. Also that the percentage of 
post-operative recurrences is greater after the employment of this 
procedure. ^ 

That for a period of at least two months the bulk of the fcccal 
stream is discharged on to the abdominal wall ivhich often becomes 
inflamed and excoriated over a wide area. 

That convalescence is unduly protracted and tliat another opera- 
tion, which may be difficult and unsuccessful, is required to close the 
fecal fistula. 

That the operative death-rate is not materially reduced by the 
employment of this method. 
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I think it can be justly stated that the modified Mikulicz operation, 
as performed today, is not only applicable to malignant lesions of 
the colon in all locations from the last loop of the ileum to the lowest 
portion of the sigmoid flexure, but it can be carried out in such a 
manner that it is in every respect as thorough and as radical as pri- 
mary removal and primary suture. The resulting single stoma which 
remains in the abdominal wound after the spur bettreen the ttvo 
limbs of bo^vel has been effectively cut through with an enterotome 
can be successfully closed in every instance with little or no risk by 
a simple exiraperitoneal procedure. In over 200 operations on the 
modified Mikulicz plan Laliey did not have a single case in which 
secondary closure of the colonic stoma showed any signs of failure. 

It is true that convalescence is protracted and that during the 
interval between the first and second operations some distress is 
occasioned by the discharge of foxal matter on to the skin of the 
abdominal wall; but this is the price the patient has to pay for added 
security. The commonest cause of death following resection of the 
colon is peritonitis, and the Mikulicz plan almost entirely eliminates 
this lethal complication. 

^Ve now possess abundant statistical evidence that the Mikulicz 
procedure is associated witli a considerably lower operative mortality 
than is the operation of primary resection and primary suture. Gor- 
don-Watson {Practitioner, 136:121, 1936) and Cattell {Proc. Inter- 
State Post-Grad. Med. Assembly N. Am., Oct., 1938) agree that mul- 
tiple-stage operations reduce the death-rate by 50 per cent. The trend 
of modem practice in the management of these cases may be gauged 
by the fact that no removal of carcinoma of the colon with immediate 
piimary suture has been undertaken in the Lahey Clinic now for 
over ten years. 

The technique of the Modified Mikulicz Operation for Growths 
of the Proximal Colon— Lahey’s Method. This operation is ap- 
plicable to grotvths of the c:ecum, ascending colon and hepatic flex- 
ure of the large bo^vel. The technique here described is based on 
Lahey’s original description {Surg., Gynec. & Obst., 54:923, 1932) 
and also incorporates his latest observations (Am. J. Surg., 46:3, 
1939) on the technical details of Uie operation. 

The abdoinen is opened through a right paramedian incision or 
through an incision tvhich vertically divides the right rectus muscle 
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at the junction of its inner and middle thirds. Cellophane or mackin- 
tosh squares are attached to the skin margins and to the cut edges of 
the peritoneum, and the wound is carefully packed off with large 
gauze swabs ^vhich are placed at the top of the waterproof sheets. 
The tumour is examined and if resection is feasible the cxcum and 
ascending colon are drawn through the wound and pulled over 
toward the middle line, the lateral margin of the wound being at the 
same time firmly retracted outward. The now taut posterior parietal 
peritoneum and outer side of the ascending colon is incised about 
1 to 114 inches lateral to the margin of the bowel and this incision 
is carried upward around the hepatic flexure and downward below 
the cascum. The inner edge of the peritoneum is stripped medial- 
ward. the fingers, covered with gauze, separating the parts readily. 
A few stout bands of fascia propria may need division with scissors as 
the hepatic flexure and the curved transverse colon are reached. The 
process of stripping is carried inu-ard, well behind the ascending 
colon and hepatic flexure, until the middle line is reached and the 
colon is seen to hang loosely by its mesenteric leaf with its contained 
blood vessels and lymphatic structures. 

This ingenious method of mobilisation of the large bowel, to 
u’hich Kocher, \V. J. Nfayo and Moynihan first called attention, lias 
greatly simplified the operation of colectomy. The tumour together 
iv’ith a wide margin of intestine and adj’acent mesentery can be 
quickly excised and the proximal and distal loops of bowel can then 
be laid side by side without the slightest degree of tension. 

As the colon is iviped inward, the spermatic blood vessels or the 
ovarian artery and vein are seen and protected from any injury. The 
ureter, which is adherent to the parietal peritoneum, is displayed 
and cautiously pushed aside out of lianu’s way. As the hepatic flexure 
is dissected free, the bared duodenum is exposed. Lahey (1939) at this 
stage gives the following instructions: 

"When the retroperitoneal duodenum has been wiped off the root of the 
mesentery, the mesentery and the distal ileum is then exposed and ligated 
down to its root, carrying this ligation along the root of the mesentery and 
the ascending colon up to the point where the transection of the colon at the 
transserse colon is to taVe place. Care should be ial.en to leaxe a small apron 
of mesentery at its root over the mesenteric vessels, the aorta, and the vena 
cava, to protect these structures. This small apron of peritoneum at the root 
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o£ the mesentery likewise will provide a flap to sutuie to the apex of the 
triangle of mesentery removed with the ascending colon and hepatic flexure 
When the mesentery of tlie ileum is ligated, about 1 inches of the ileum is 
detached from its mesentery so that it is completely devasculariscd. This rep- 
resents the portion of ileum which is to be staggered, the term which I em- 
ployed in my original description of this plan. This will provide a spigot of 
devasculariscd ileum sticking out beyond the abdominal wall, into which a 
glass tube may immediately be inserted after the operation. This secures im- 
mediate decompression of the intestinal tract as soon as the operation is com- 
pleted.* 

As soon as the mesentery of the ileum, ascending colon and hepatic 
iiexure have been tied off and divided, two crushing clamps are 
applied to the ileum at a point where it is to be cut across, and two 
more clamps are applied on the transverse colon at a point where it 
is to be transected. The bowel between these two pairs of clamps is 
divided tvith a cautery and the specimen containing the growth, the 
last few inches oE the ileum, the cxcum. the ascending colon, the 
hepatic flexure and about one-third of the proximal portion of the 
transverse colon, together wiili a wide margin of mesentery are re- 
moved. 

The end of the transverse colon embraced by the enterotome is 
pulled upu’ard and outward through the wound and the last 12 
inches of the ileum is placed alongside the transverse colon in such a 
manner that 4 inches of devasculariscd small intestine and fully 1 
inch of adjacent normal ileum project vertically beyond the margin 
of the clamp which is steadying the colon. 

The big V-rent in the mesentery is then closed with a running 
suture of catgut, care being taken not to puncture any blood vessel 
while inserting this stitch. The anti-mesenteric border of the ileum 
is then sutured to a longitudinal band of the transverse colon for a 
distance of 7 inches by a series of closely-applied interrupted sutures 
so as to ensure a long spur. When this approximation is completed, 
it tvill be seen that some 5 to 6 inches of ileum (including 4 inches 
of devasculariscd ileum) project beyond the level of the cut end of 
the transverse colon. 

The omentum is wrapped around the double-barrelled ileum and 
transverse colon, and the two limbs of intestine are implanted into 
the wound, which is then carefully closed in layers. Neither the 

sLahtf}. 1939. 
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ileum nor the transverse colon is sutured to the parietal peritoneum 

or to any other layer of the abdominal u'ound, since if this is done 

there is danger of perforation of the bou’el from the sutures being 

dragged upon or cutting out. Sucli a perforation might inevitably 

produce a spreading peritonitis or a diffuse cellulitis of the abdominal 

wall. 

The clamp on the cut end of the transverse colon is strapped to 
the belly. It exerts an upu'ard traction on the two loops, it prevents 
retraction of the double-barrelled tube and remains in position suffi- 
ciently long (about six days) for the issuing limbs of boivel to become 
firmly adherent to the wound and parietal peritoneum. The clamp 
on the end of the ileum is removed at the completion of the opera- 
tion and a glass tube is passed into the lumen of the devascularised 
staggered intestine and tied in position. This glass tube is connected 
to a rubber tube which is led to a bottle beside the bed, thus accom- 
plishing decompression of the intestinal tract. 

After four or five days the excess of devascularised staggered loop 
of ileum sloughs off and the end of the ileum trill then be on the 
same level in the wound as the end of the transverse colon. A day or 
two later an enterotome is applied to the spur and this crushes its 
way through in four or five days. The stoma is then examined with 
the finger to ascertain whether a sufficient amount of spur lias been 
cut down, and if the connecting channel is found to be too short the 
enterotome should once again be applied to the remaining portion 
of the spur. As soon as the spur has been obliterated some feces pass 
on and are evacuated per rectum, but a considerable amount of the 
irritating ileal contents still pours out through the stoma. A frequent 
change of dressings iv’ill be required and the shin of the abdomen 
sfiou/d be protected w/th alumi'ntuni paste or substance of like char- 
acter. 

When the wound is healed, the patient is sent home for a period 
of two months, and at the end of this time is re-admitted to hospital 
for the closure of the fecal fistula. This is accomplished in the fol- 
lowing manner: An incision is made in the skin, ^ inch away 
fiom the margin and completely around the stoma so as to encircle it. 
This incision is cautiously deepened through the subcutaneous tis- 
sues down to the dense aponeurosis of the rectus muscle. If the 
patient has a thick layer of subcutaneous fat, the dissection need 
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proceed no further than the rectus sheath, and after trimming arvay 
the adherent rim of skiji the end of the botvel is turned in tvith a 
Connell suture and the suture line reinforced rvith a few mattress 
stitches of fine catgut. If the patient is thin, the aponeurosis (fascia) 
and rectus muscle should in addition be separated from the botvel 
forming the colostomy. While effecting this separation, care is taken 
not to buttonhole the bou-el or to open the peritoneal cavity. A finger 
inserted into the colostomy to act as a guide will prove of considerable 
help during the dissection. All indurated tabs of fat, pieces of 
mesentery, fascia, skin, muscle and the like, should be carefully cut 
n^vay so as to make the tube as soft and flexible as possible before it is 
closed by the catgut sutures. Small rubber drains are placed in the 
upper and lower ends of the incision, the fatty layer of the abdominal 
wall is approximated over the suture line in the botvcl, and the skin 
margins are then closed with interrupted stitches. 

The operation of resection of the proximal colon by the one-stage 
or by the two-stage intraperitoneal method, i.e , primary anastomosis 
follotved by resection, is described and illustrated in some detail on 
page 1207, 

The Technique of the Mikulicz Resection for a Growth of the 
Middle Thud of the Tiansveise Colon. The exploration is con- 
ducted through a vertical right epigastric muscle-splitting incision 
and the tumour is drawn through the wound and examined. If the 
growth is removable, the first step in the operation is to deal with 
the gastro-colic omentum. In some cases the growth have infil- 
trated this structure sufficiently to necessitate the ligature of the right 
and left gastro-epiploic blood vessels as near to the greater curvature 
as possible so that the whole of the vascular epiploic arch, together 
with the great omentum, can be completely detached from the stom- 
ach and removed en masse witli the malignancy. If the greater curva- 
ture of the stomach is involved, a wide V-shaped area of the gastric 
tvall (ivith its base at the greater curvature) should be cut aivay while 
in certain cases even partial gastrectomy may be required (see fig. 
250). 

After the great omentum has been detached from the proximal 
and distal thirds of the transverse colon, and tlie hepatic and splenic 
flexures completely mobilised, the middle colic artery is tied with 
two strong silk sutures placed 1 inch apart and as close to its origin 
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as possible (fig. 251). This artery is then divided and a wide V of 
mesocolon, ^vith its base remaining attached to the bowel, is cut 
free. The lateral margins of the mesocolon are then approximated 
with a running catgut suture, after which the growth together with 



Fig. 250 —Operation Specimen Sho^vinc a Large Portion or the Transverse 
Colon in the Centre or \VHiai There Is a Constricting Malignant Mass, 
THE Major Portion or the Great Omentum, and a Fair-sized Segment or 
the Stomach Which Was Involved in the Growth. 

(Mr. Cecil P. G. Wakeley’s case.) 

the entire transverse colon and its attached portion of mesocolon 
and the whole of the great omentum are drawn firmly through the 
abdominal wound. The proximal and distal segments of colon are 
approximated for a distance of 5 or 6 inches with a series of inter- 
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rupted catgut stitches which pick up corresponding points on the 
longitudinal bands. The issuing loops should be so arranged that 
they lie side by side, i.c., one to the right and the other to the left 
of the skin incision, and, in order that they may be accommodated 
snugly in the tvound tvhen it is sutured about them, the margins of 
the fascia and rectus muscle should be cut through transversely at 
their point of emergence. 

After the incision has been closed and protected with adhesive 
waterproof sheets, the proximal (right) and the distal (left) limbs of 
colon are crushed in the jaws of a Rankin clamp, about 2 inches 
above the margin of the skin (fig. 2.'>2). Enierotomes are notv applied 
to the loops just clear of the Rankin clamp, the bowel is burned 
through with a cautery, and the specimen is removed (see fig. 250). 
Gauze swabs are placed beneath the ihree-bladed clamp, the handle 
of which points toward die pubes and the lips toward the chin. The 
clamp is then securely anchored to the abdominal wall with strips 
of adhesive plaster. 

Rankin (Surgery of the Colon, 1920) advises that the clamp which 
embraces the proximal end of the right colon sliould be left in situ 
for two or three days (obstructive resection) and that the one at- 
tached to the end of the distal or left stump should be allowed to 
remain until it sloughs through. However, at the end of twenty-four 
hours when the protected wound is partially sealed off, I insert a 
purse-string suture proximal to the obstructing clamp, puncture the 
bowel with a cautery, and introduce a rubber catheter, thus afford- 
ing relief of gaseous distension without having to take off the clamp. 
At the end of three or four days I release or detach the clamp 
on the proximal end of the colon and alloiv the faeces to pass on 
to the skin of the abdominal ivaJJ; iJiree days after iJiis the distal 
clamp cuts out. 

^Vhen the wound is healed and there is no fever, the long colonic 
spur is crushed with a DeBakey-Ochsner clamp (Sing., 5:947, 1939), 
or if this instrument is not available, a Mikulicz, a Devine or a 
Wakeley enterotome is used. I have on a number of occasions suc- 
cessfully employed large-sized Kochcr artery forceps tvhen ablating 
the spur, but it is usually necessary to take two separate bites with 
this instrument before a sufficient amount of spur has been cut down. 
The moment the spur has been destroyed, a large quantity of feces 
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will pass per rectum, but an appreciable amount "will also pass 
through the colostomy opening on to the skin. 

The patient is fitted rvith a suitable belt and sent home for ttvo 
months. He is then re-admitted to hospital for closure of the fcecal 
fistula. By this time the stoma will have shrunk considerably, the skin 
condition around the opening will show definite signs of toleration, 
and the patient’s general condition will often occasion the greatest 
satisfaction to all concerned. 



As previously stated, the cxtraperitoneal closure of the colostomy 
is a simple affair, provided no pieces of omentum, mesocolon or fatty 
tags have been left clinging to the bowel at the first operation. A 
second incision encircles the stoma, the tube of bowel is dissected free 
(with a finger in the colostomy) from the surrounding fatty layers, 
fascia and muscle down to the now firmly adherent parietal peri- 
toneum, and the margin of the opening is neatly trimmed and then 
closed with a Connell suture which is reinforced 'with a series of 
Halsted stitches of fine chromic catgut. 


Figure 251 (opposite). 

1. Ileo-colic artery. 

2. lieo-colic artery gning off the right oilic artery. 

3. Middle colic artery. 

4. Superior mcsenleric artery, 

5. Inferior mesenteric aiiery. 

G. Left colic artery. 

7. Sigmoidal branches of the inferior mesenteric artery. 
8 and 9. Superior hxmorrhoidal artery’. 

10. Middle liannorrhoidal artery. 

11. Inferior hemorrhoidal artery. 
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All that now remains to be done is to approximate the freed layers 
of the abdominal one by one over the sutured intestine and to 
provide drainage for the subcutaneous tissues^ 

The MikitUcz P!an for Cancer of the Splenic Flexure. In removing 
a tumour in this region it is necessary to take away one third or one 
half of the transverse colon and the trhole of the descending colon. 
The incision starts at the left costal mai^in, 1^4 to 2 inches from the 
midline, and extends downward at the junction of the inner and 
middle thirds of the left rectus muscle, to a point I inch below the 
umbilicus. The rectus muscle is split longitudinally, the peritoneum 
is opened, and the lateral margin of the tvound is firmly retracted 
outward. 

The operation begins trlth the detachment of the great omentum 
from the left half of the trans\ersc colon, followed by division of the 
parietal peritoneum on the lateral aspect of the descending colon; 
the incision is then carried round the splenic flexure, the coslo-colic 
ligament being snipped through with scissors, and the lotvest por- 
tions of the gastro-splenic and gastrcxolic omenta are divided. A lit- 
tle blunt dissection is now necessary to free the splenic flexure, to 
raise it from its bed, and to mobilise it freely so that it can be de- 
livered through the wound. 

This part of the operation is very difficult, and unless great care is 
taken sharp hemorrhage may be started from a tear in the spleen, the 
stomach or the vessels in the gastro-splenic omentum. The descend- 
ing colon and part of the sigmoid flexure are swept inward toward 
the middle line until the whole angle of bowel with the growth at 
its apex can be turned well over to the right to display the left colic 
artery and its anastomosis with the middle colic artery. Tire ascend- 
ing branch of the left colic artery is tied off with two ligatures, and 
divided between them. From this point two incisions are made in the 
mesentery, one directly upward toward the junction of the middle 
and outer thirds of the transverse colon (which encounters the mid- 
dle colic artery on its way to the anastomosis of Riolan) and the 
other at a point on the descending colon which has been selected for 
transection (see fig. 251). The bowel at each end is divided with a 
cautery betrveen enterotomes. 

Lahey emphasizes a very important point in techniouc and one 
which is not generally recognised. He svrites: 
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In resections of the splenic flexures one must be careful in removing the 
mesentery lest too radical removal tal£ one down to the point where the 
jejunum becomes retio peritoneal. One must be careful also to leave an apron 
of mesenteric peritoneum above the jejunal fossa. The peritoneum here is 
extremely friable and, if the dissection is carried down to the point where the 
jejunum becomes retro-peritoneal, it will be almost impossible to reconstruct 
with security iliis peritoneal coveting about the point where the jejunum 
becomes retro-peritoneal. It is very much better to leave three or four inches 
of mesenteric peritoneum around the opening in die jejunal fossa in order to 
avoid this danger.* 

The margins of the mesentery are now sutured together tviih a 
continuous suture and the two barrels of colon, after being laid side 
by side, are united with a series of interrupted sutures. The wound 
is snugly closed around the issuing limbs of colon, the ends of tvhich 
are embraced in clamps which are fastened to the abdominal wall. 

The subsequent management of these cases is the same as that de- 
tailed under the operation just described. 

There are a number of recorded cases in svhich the growth has 
extended posteriorly and invaded the splenic substance, die left 
kidney or the ureter, and in which the surgeon has been compelled 
to remove the spleen or the kidney together witli the carcinoma in an 
attempt to save the patient’s life. In 1022 I operated upon an obese 
young woman who had a large bulky malignant lesion involving the 
upper end of the descending colon. Tlie growth was fixed posteriorly 
and on mobilising the bowel the lower pole of the left kidney and the 
ureter were seen to be firmly rooted to the neoplasm. After ligating 
and dividing the renal vessels and the lower end of the ureter, the 
mobilised colon together with the heterogeneous cancerous mass was 
widely excised and I did then what I would not do now, namely, a 
primary anastomosis supplemented by a ciecostomy. The patient had 
a stormy convalescence, and the abdominal wound broke down and 
discharged faces in a constant stream. The facal fistula reluctantly 
closed and she was discharged from hospital with a ventral hernia. 
Some happy thought brought her to see me fifteen years later when 
she looked the picture of health; but the rupture was still there. 

Mikulicz Resection of a Growth in the Descending Colon. In this 
case the essential steps of tlie operation are similar to those just de- 
scribed. The left colic artery is ligatured and die first sigmoidal 

<Lahey, Surg. C?i;i. N. Am, 19 639, 1939. Courtesy ot W. B. Saunders Co. 
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artery is tied; the outer third of the transverse colon, the splenic 
flexure, the descending colon and the proximal half of the sigmoid 
loop are removed together with a generous wedge of mesentery; the 
edges of the mesentery are drawn together; a double-barrelled tube is 
fashioned and implanted into the wound 2 inches above the level of 
the skin; the ends of the proximal and distal limbs are embraced in 
enterotomes or a Rankin damp, and when the clamps are remoted 
the spur is crushed through. The colostomy stoma is closed ttvo 
months later in the manner already described. 



Fig. 253 — Mikuucz Resectio.n of a Growth in the Sigmoid Colo.n. 

The bowel is being mobilised by dhision of the posterior parietal peri- 
toneum about one inch lateral to the origin of the meso-sigmoid. Note the 
position of the ureter. 

Mikulicz Resection of a Groxvth in the Sigmoid Flexure. Through 
a long left transrectus incision or preferably through an oblique 
muscle-cutting incision, the whole of the sigmoid colon, the descend- 
ing colon and the splenic flexure are loosened. To effect this mobili- 
sation an incision is made in the posterior parietal peritoneum about 
1 inch lateral to the origin of the mesosignioid and this incision is 
carried upward along the outer side of the descending colon, around 
the splenic flexure and then downward well over the brim of the 
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pelvis to the left side of the upper portion of the rectum (fig. 253). 
The distal colon is noAv swept inward toward the middle line by 
gauze dissection until it han^ loosely by its thin transparent mesen- 
teric leaf and long arching blood vessels. As the bowel is held up to 
dte light, the details of the vascular distribution can be clearly made 
out. The ureter and the spermatic or ovarian vessels are seen during 
this dissection, and care is taken to avoid any injury to them. The 



Fig. 254.— Mikulicz Resection of a Growth in the Sigmoui Colon. 

The margins of die mesentery are being approximated with a series of in- 
terrupted sutures. 

left colic artery or its main descending branch is tied off and divided; 
the upper two sigmoidal vessels are ligatured; a ivedge-shaped portion 
of tlie mesentery containing the lymphatic area of the groivth is cut 
tlirough, leaving its broad base attached to the bowel; the Tvedge gajj 
in the mesentery is closed with a continuous stitch of catgut, and 
after approximating the two limbs of botvel ivhidi ivill eventually 
become a single colostomy tube, the operation proceeds in the man- 
ner already described (figs. 254, 255 and 256). 



Fig. 255.— Mikulicz Resfction of a Croivtii in thf Sigmoid Colon. 
The issuing limbs of colon arc being approximated with a senes of inter- 
nipted sutures. 



Fig. 256.— Mikulicz RnsEcmoN of a Grosvth in the Sigmoid Colon. 
The loop of sigmoid containing ihe grosvtli and a wide margin of mesentery 
are about to be excised. 
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I sometimes tie a rubber tube into the proximal stump at the com- 
pletion o£ the operation to effect an immediate decompression of the 
bowel; but the distal clamp remains in situ until it cuts out about 
six or seven days later (fig. 257). 



Fic. 257.— Mikulicz Resection of a Growth in the Sigmoid Colon 

A rubber tube lias been tied into the proximal limb of the colon while tJie 
distal limb is being steadied with a clamp. Note how the wound is carefully 
packed off wall water-proof siteeis. 

When the wound has healed and the clamps are off, it will be 
noted that at least 2 inches of the proximal and distal colon project 
beyond the skin margin. Tlie crushing of the spur and the closure of 
the colostomy do not differ in any respect from the methods pre- 
viously detailed (figs. 258 and 259). 

Zachary Cope (3rii. M. }., 1:143, 1940), in a summary of the 
Mikulicz plan, jxjints out that for a malignant lesion of the colon 
no procedure is so likely to be followed by success as an extra- 
peritoneal resection based on Mikulicz's method, provided always 
that extreme distension has been previously overcome by a caecostomy 
or colostomy. He has adopted this method during the last seven years 
for all cases of resection of the colon (any pan of tvhich ivith the 
exception of the lowest part of the sigmoid colon may be treated in 
this manner) and he has used a few special instruments which he con- 
siders make the operation an easier matter. 



Fig. 258.— Mikulicz Resection of a Growth in the Sigmoid Colon. 
The method o£ destroying the spur with a DeBakey-Ochsner clamp. 
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By his technique, after the botrel has been freely mobilised 
through an ample incision, it is drawn out of the abdominal cavity 
and its mesentery ligatured off in sections at the base of the coil so 
as to remove all the lymphatic structures which might be implicated. 
Special care is taken to see that the base of the coil has a good blood 
supply so that the division of the bowel can be carried out tvithout 
any fear of subsequent necrosis. The hole in the mesentery is now 


Fig. 259.— SfiKULicz Resfction or a Growth in the Sigmoid Colon. 
Exira pericaneal dasiire of the colostomy slants. 


closed and the parietal peritoneum is sewn by a few stitches to the 
afferent and efferent limbs of the coil and the tvound is approxi- 
mated, leaving enough room for the bowel to pass through the open- 
ing without being constricted. 

The bo^vel spur is nosv crushed at the determined place by 
means of a powerful crushing damp with three blades (Cope’s 
modification of the de Martel clamp) (fig. 2G0), and divided by a 
cautery after removing the middle blade. Each end of the botvel can 
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be manipulated easily by grasping the blade which occludes it. The 
nso stumps are laid side by side and the contiguous portions of the 
bowel are sutured together on the side au'ay from the mesentery. The 
abdominal wound is protected by rubber gauze or gauze soaked in 



Fig. 260.— Cope’s Modification of the de Martel Clamp. 


acriflavine solution before opening the ends and inserting the two 
special tubes (fig. 261). These tubes are made of metal and arc ot 
unequal calibre. \Vhen dealing with the left side of the colon the 
larger tube is introduced into the proximal end of the bowel, but in 



Fic. 261.— Cope’s Special Tubes and Entertome, as Used bv Him in 
Pertorming the ftfiKULicz Operation. 


resections of the lo^rer end of the ileum and proximal colon the 
smaller tube is inserted into the open end of the ileum and the larger 
into the distal end of the colon. The tubes are fixed in position by 
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strong silk ivhicli is stitched round the end of the botvel and tied 
tightly into the groove made for it on the metal tube. The external 
ends of the tubes are then fitted into a metal gate by means of which 
they can be approximated and pressed together by screw pressure. 
On one tube there is a raised ridge, and on the other a linear depres- 
sion. They are placed in the gate in such a way that the ridge 6ts into 
die depression and gradually brings about linear necrosis. A rubber 
tube is attached to the end of the proximal tube. The tip ends of the 
tube are made oblique to avoid damage to the gut. Each day after 
operation the screiv is slightly turned and the pressure increased. 
The tubes generally cut through the spur and come aivay in five or 
six days, leaving one wide colostomy opening. The stoma is closed by 
the extraperitoneal method when all the cedeina and thickening 
around the artificial anus have disappeared. 

Cope has treated 17 patients with carcinoma of the colon by this 
method and all but one made a good recovery in spite of the fact that 
some were feeble and elderly subjects. 

CONCLUSIONS 

1. The modified Mikulicz procedure may be applied to malignant 
groivths at any level of the colon from the last loop of the ileum to 
the lower portion of the sigmoid flexure. 

2 . Just as radical an excision of the colon and mesentery can be 
effected by the Mikvilicz method as can be accomplished by any 
other operative procedure sudi as primary resection and primary 
anastomosis. 

3. The operative death-rate of the Mikulicz operation is unques- 
tionably lower than that of primary lesection and primary anastomo- 
sis, and the late results in so far as cure is concerned are equally as 
good. 

II. Operations upon the Oefunctioned Distal Colon by the Methods 
of Devine. “I felt that if I could deprive the distal colon of its func- 
tion, remove its contents, let it He dormant for sometime until it had 
lost a good deal of its germ content, just as an isolated experimental 
loop loses its organisms, I could carry out any operation on it and get 
just as good repair in it as I would in any other part of the intestinal 
canal" (Devine). 
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During the last six years this gifted Australian surgeon has pub- 
lished many articles (Med. Press & Cite., 190:111, 1935; But. M. ]., 
2:1245, 1935; Brit. J. Surg., 25:351, 1937; and Surg., 3:165, 1938), 
describing his method of defunctioning the distal colon and also deal- 
ing with the technical points of the \^rious operations upon the 
defunctioned bowel. In a personal communication he states that since 
he has made use of "this physiological principle” in operations upon 
the secluded, rested and cleansed intestine his immediate and late 
lesults have exceeded all expectations. His operative death-rate was 
immediately reduced from 30 per cent to 10 per cent, and peritonitis 
—that most dreaded complication following resection and primary 
suture of the large botvel— was virtually eliminated. He kindly sent 
me a reprint of his excellent paper which appeared in that progres- 
sive journal Surgeryj and across the title page were scribbled these 
words: "The genesis of ‘defunctioned’: Distal colonic function— the 
manure pit, the violent explosive movements, the muscular sphinc- 
teric barrel— is the cause of the surgical difficulties. Deprive the colon 
of function, defunction it and the difficulties disappear. Those foi 
'defunclion’ to drive this one big point home." 

His methods of operating upon the defunctioned distal colon have 
been widely adopted in Great Britain with most encouraging suc- 
cesses, while in America his operation has been enthvisiastically spon- 
sored by many surgeons including such authorities as DeBakey and 
Ochsner (5urg., 5:947, 1939; and J. Am. M. Ass., 113:567, 1939). 
The American is always quick to improve upon the coined tvord, 
thus it was not long before "defunctioning" became “defunctional- 
izing.” 

Definition of Defunctioned Distal Colon. By this is implied a distal 
colon which has been completely disconnected so that it cannot be 
soiled with fasces; one from which the fjecal contents can be washed 
out daily with weak antiseptic solutions; and one ■which has been 
allotv’ed to remain free from function until such a time as the bac- 
terial content has been considerably reduced— until, in fact, it has 
been "debacterialized.” 

The advantages of this plan are apparent, namely: (1) operation 
can be performed under the most favourable conditions, i.e., in the 
absence of fascal matter, with colonic walls that are functionless, col- 
lapsed and retracted, upon a bowel which has lost all cedema and 
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which has an unimpaired blood supply, and finally upon one in 
which the bacterial content is reduced to a minimum; (2) the divided 
ends of the bowel can be joined together with sutures and allowed 
to heal under conditions which come close to approximating the 
ideal. 

The Alethod of Operating upon the Defunctioned Distal Colon. 
This involves the following: 

1. Exploratory laparotomy to determine the operabdity of the 
lesion. 

2. The construction of a disconnecting anus— the defunctioning 
colostomy. 

3. The preparation of the excluded distal colon. 

4. A decision as to the type of operation to be performed upon 
the defunctioned distal colon. 

The Exploration of the Abdomen. An incision 2J/^ to 3 inches 
long is made over the middle third of the right or left rectus muscle 
in the epigastrium, and. after splitting the muscle fibres in a vertical 
direction, the parietal peritoneum is divided in a line with the skin 
incision. If the growth is situated in the descending colon, the in- 
cision is made to the right of the epigastrium; but if the lesion in- 
volves the sigmoid or rectosigmoid, the left side is sometimes chosen. 
The incision is purposely made small because through it the discon- 
necting anus is to be fashioned, and if by any chance it becomes in- 
fected it rvill be easier to lrea,t than a large one. Again, a gloved hand 
^vell lubricated ^vith tvarm sterile parafRn ^vill readily slip through 
this incision and will inflict the rainiinum of trauma upon the 
abdominal viscera during the exploration which has to be conducted. 
The hand should be passed over the surface of the liver to determine 
whether or not ic is studded with implants; it should examine the 
growth and test its mobility.; and it should search the mesenteries, 
the great omentum and the pelvic shelf for any evidences of spread 
of malignancy. If the groivth is deemed resectable and there are no 
contra-indications to radical removal of the left colon, the next step 
consists in the making of a double-barrelled colostomy, either at the 
proximal third or at the distal third of die transverse colon. For the 
purpose of the present discussion rve will assume tliat the proximal 
third of the transverse colon is chosen for the making of the discon- 
necting anus. 
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The Construction of the Disconnecting Anus. The discon- 
necting anus should be fashioned in such a manner as to conform 
with the following rctjuirements: 

1. It should completely disconnect the proximal colon from the 
distal colon. 

2. It should be easy to manage. 

3. It should be capable of closure with safety and ^vithout diffi- 
culty when it is no longer required. 

4. It should be placed well away from tlie site of the second ojiera- 
tion (at which the lesion is excised). 

The essential step in the operation is to ensure that the distal colon 
is completely disconnected from the proximal colon, this being 
achieved by transecting the colon and by inserting the two ends of 
the bowel into separate openings in the abdominal tvall. The ordi- 
nary loop colostomy docs not effect this disconnection in a satisfac- 
tory manner, as when the spur retracts—and all colonic spurs do so 
in time— some fascal matter and bacieria-ladcn mucus find their way 
into the distal opening and re<ontaminate the lower segment of 
bowel. Again, should a subsequent taking down of the colostomy be 
desired, the surgeon will be faced with a fonnidable intraperitoneal 
operation which is not devoid of risk. It is for these reasons that loop 
colostomy, however skilfully performed, is not employed for the pur* 
jiose of deflecting the oncoming fa^al current nor for preparing the 
descending colon and sigmoid flexure for radical excision and end- 
to-end junction. 

Loop colostomy is an indispensable procedure in the treatment of 
inoperable groivths of the distal gut, and it also plays an important 
part in the management of certain lesions of the rectum; but it has 
no place among those methods wdiich effectively safeguard the distal 
colon from contamination by intestinal contents. 

In the Devine colostomy no f;ecal matter can find its ^vay from one 
stoma to the other— the defiinctioning is absolute. The proximal 
stoma should be made in such a ^vay that it can be managed easily; 
in other words, so that soiling of the abdominal ^vall may be reduced 
to a minimum. This is brought about by making a small fistula-like 
anus at the proximal end of the divided bowel so that the opening 
can be readily occluded with a spigoted rubber tube for several hours 
during the day. 
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When the disconnecting anus is no longer required, intestinal 
continuity is restored by cutting through the long partition benveen 
the sutured limbs of bowel with an enterotome; later, each small 
losette of mucous membrane on the skin is dissected out and in- 
vaginated into die lumen of the gut. 

By making a disconnection in the upper right or left part of the 
epigastrium of either the proximal or distal segment of the transveise 
colon, the fecal fistula is placed as far afield as possible from the main 
area of the second operation. 

The disconnecting anus is constructed in the following manner: 
If the transverse colon is long, it is pulled through the wound; the 
great omentum is detached from the bowel, pushed back into the 
abdominal cavity and made to lie on the anterior surface of the 
stomach, and a rubber tube or a piece of gauze is passed through die 
mesocolon at the apex of the loop. Tlic loop is next dratvn upward 
and outward and its proximal and distal limbs are approximated 
tvith a continuous suture of catgut so as to make a spur of four to six 
inches long. The adjacent portions of gut near the apex of the loop 
are not stitched together (fig. 262). If the transverse colon is short, 
the long spur is made by joining the proximal third of the transverse 
colon to the mobilised ascending colon and hepatic flexure. The apex 
of the loop would here be at the hepatic flexure. 

If the colostomy is made at the left side, the splenic flexure is 
loosened from its moorings and the distal third of the transverse 
colon is fastened to the descending colon, the splenic flexure being 
at the apex of the loop. 

Two small incisions, about 1 inch long and parallel to one another, 
are made through the skin and subcutaneous tissues, 1 inch on each 
side of the original abdoniiiial wound. Likewise, two incisions are 
made in the parietal peritoneum, again about 1 inch long, parallel 
to one another and at each side of the incised peritoneum. Through 
these two openings on each side Kocher forceps are introduced into 
the abdominal cavity and axe applied to the apex of the loop In the 
manner depicted in figure 262 (2). 

At the apex of the loop tlie small triangular portion of bowel 
between tlie clamps is excised with a diathermy knife, care being 
taken not to contaminate the operative field. The subjacent meso- 
colon is incised tlou'ji to the point where the sutured limbs of colon 



Fig. 262.— The Defunctioninc Colostomy— Devine's Method. 
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part company, and the proximal and dfetal stumps are drawn through 
their respective openings on to the surface of the abdominal wall. 

The margins of the parietal peritoneum are notv closed tvith a 
continuous catgut stitch, but the needle picks up a good bite of meso- 
colon at the point tvhere the two limbs of gut diverge. This suture 
not only securely suspends the new apex of the double-barrelled tube 
to the strong parietal peritoneum and anchors it hard up against the 
under-surface of the wound, but it also prevents any guileless small 
intestine from slipping through a dangerous potential aperture (fig. 
262 [3]). It will he noted that no sutures are passed where the two 
limbs of colon slip through the small hole in the peritoneum, nor 
are any sutures used to fix the stumps of gut to the margins of the 
small skin incisions. If the holes in the parietal peritoneum and in 
the skin are made too capacious, they should be reduced by means 
of interrupted sutures to such a size that they ivill embrace the issu- 
ing limbs of bowel evenly and gently. The retracted margins of the 
rectus muscle now fall together, and after they have been approxi- 
mated loosely above and below the two tubes of gut ■with a fe^v inter- 
rupted sutures, the edges of the main skin incision are drawn to- 
gether with a series of interrupted dcknatel or fine silk sutures. 

Figure 262 (4) shotvs the disposal of the two Kocher clamps on the 
surface of the abdomen at the end of the operation. In order to afford 
some relief from gaseous distension, one or two small punctures are 
made with the cautery point in the projecting stump of proximal 
bo^vel immediately beneath the blades of the clamp. Through these 
small perforations the pent-up gases of the alimentary canal ^v^U hiss 
at intermittent periods and thus bring about freedom from any 
troublesome gas pains. 

After forty-eight hours the proximal clamp is removed, but the 
distal one, which acts as the main support of the exteriorised intes- 
tine, is kept in position until it cuts its tray through the bowel ivall, 
usually about a tveek later. By this time the tivo tubes of large botvel 
tvill be eveiywhere adherent to the deeper structures of the wound, 
further retraction toward the abdominal cavity is not to be feared, 
and the two small pouting colostomy openings ^vith their everted 
rims of mucosa will be seen nicely separated by 2 inches of skin, 
down the centre of which runs the vertical red line of the healed 
exploratory incision. 
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This technique therefore provides an anus which satisfies the four 
requirements previously outlined: (1) complete disconnection; (2) a 
small opening which is easily occluded but through which the semi- 
liquid contents of the proximal colon can be discharged: (3) a long 
spur, the cutting through of which permits of early restitution of 
function, and (4) a fecal fistula well away from the area of future 
operation. 

For the management of the disconnecting aiius. Devine, in his 
book, gi\es the following instructions: 

The best way ... to control this artificial anus is to insert into it an occluded 
rubber tube r\hich has a caliber large enough to fit firmly into the opening 
and to n-hich a large Range of rubber is RKcd. . . . TJie tube is fitted with a cork. 
The patient can once or twice in the tt%enty-lour hours, either attach a wash- 
out apparatus to this tube, and wash out the excum and ascending colon, or 
can remote the corked tube, lean o\er a basin, completely empty the contents 
of the cxcum and ascending colon, clean himself, and reinsert the corked tube. 
The patient twll then, if the anus be correcil) made, remain clean for iwcnij- 
four hours.® 

The Method of Preparing the Excluded Distal Colon for Future 
Operation. The contents of the distal colon should be washed out 
once or twice a day for a period of two to four weeks. The irrigations 
are gben through the left colonic stoma as well as per rectum. If 
none of the fluid injected by way of th^ rectum can be induced to 
pass through the abdominal fistula, the segment of bowel above the 
obstructing agent should be flushed out with antiseptic solution in- 
troduced under moderate pressure at least twice a day for about 
three weeks. Lavage tvith weak antiseptic solutions such as albargin, 
riranol, acriflavine or mercurochrome, greatly helps to diminish the 
bacterial content of the bowel, while instillations of crude cod-liver 
oil, tvhich tvith its high content of vitamin A is by far the best lubri- 
cant, are gi\en as a routine measure. 

Closure of the Disconnecting Anus. The ne^v DeBakey-Ochsner 
clamp, a detailed description of which was gisen in Surgery, has ren- 
dered this a simple and safe procedure. 

The blades of the DeBakey-Ochsner damp are well lubricated be- 
fore use, introduced separately and then connected up as illustrated 
in figure 262 (5). The upper crossbar is fitted first into its correspond- 

5 Dciine. The Surgery of the Ahmentari Tncl, I9W. 
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ing opening in the other arm of the clamp, along •which it tlien slides 
until the lower crossbar meets it at the conesponding opening. 

This arm of the chimp then slides along lK»th ciosshais of the olhei arm of 
the clamp until the middle sciew bar meets its conesponding opening and 
turning the wheel the two arms of liie clamp are drawn lorvards each other 
Also as the screw wheel is turned, the crusUiiig blades approximate each other 
until they gradually cut through the spur. The lowei crossbar is so calibrated 
that it IS possible to determine at a glance the exact distance between the two 
crushing blades beneath the skin surface. The instrument is constructed of 
duraluminiura to give lightness in weight. As the clamp consists of only the 
working parts, assembly and dis-assembly are considerably facilitated. Tlie two 
crossbars assure stability, smoothness of o]>eration, and an e\enly distributed 
crushing surface. The crushing force is gradually and easily applied by the 
wheel screw. It can also be readily determined and constantly controlled by 
the calibrations on the lower crossbar. Because of its lightness m weight 
and the fact that the handles project only three or four ems, above the skin 
surface, it is extremely convenient, simply requiring ordinary dressing. Thus 
It causes no inconvenience or discomfort and the patient can be walking about 
while it is applied.^ 

This efficient and indispensable instrument has already displaced 
the somewhat clumsy Devine emeroiome with its long projecting 
handle and massive crossbar. 

The moment the long spur has been cut through, the bulk of the 
fiEcal matter passes per rectum, but some intestinal contents and gas 
will bubble through the small fistulous openings. If the abdominal 
fistula continue to discharge for any length of time, it is an easy 
matter to dissect them free from the skin and subcutaneous tissues, 
and to close them with catgut stitches. 

The Type of Operation to be Performed Upon the Defunctioned 
Distal Colon. Four operations will be described: 

1. Partial sigmoidectomy with end-to-end anastomosis. 

2. Resection of the rectosigmoidal region together with adjacent 
portions of bowel, followed by end-to-end anastomosis. 

3. Resection of the rectosigmoidal region together with adjacent 
portions of bowel, followed by “telescopic” anastomosis. 

4. Colotomy for the removal of polypi. 

Partial Sigmoidectomy with End-to-End Anastomosis. At the 
second operation the abdomen is explored througli a left low para- 

« Deflate) and Oclisiier, Snrg, 5 917. 19J9. iU>uiie%y oS C. Mosby Co. 
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median or through an oblique muscle-cutting incision, and the 
mobilisation of the descending colon and sigmoid loop, the wide ex- 
cision of the raesosigmoid, and the closure of the gap in the mesentery 
proceed on the same lines as in tlie Mikulicz operation (see page 
1204). The long loop of bowel, which has been loosened together with 
its attached mesentery, is drawn through the w’ound, which is well 
protected with waterproof sheets and gauze squares. At either end 
of the portion of bowel to be removed, a circular incision is made 
through the serosa and muscularis, but not through the submucosa 
and mucosa. Owing to the retraction of the longitudinal bands, the 
sacculations in the gut immediately disappear and the bowel takes 
on a more tubular form and is therefore easier to suture. The sero- 
muscular layer on each side of the incision in the gut is stripped up- 
ward and downtvard to form a cuff, leaving a tube of mucosa to which 
is applied a pair of Shoemaker forceps or a pair of artery forceps 
with long thin blades (fig. 263 [6]). These clamps are applied to the 
proximal and distal cuffs of mucosa so that when the narrow strips of 
mucous membrane between the two pairs of clamps are burned 
through ^vith a cautery or with a diathermy needle, the diseased seg- 
ment of bowel can be removed without any spillage of intestinal 
contents. 

The blades of the clamps on the proximal and distal ends of the 
divided intestine are now laid side by side parallel to one another, 
and an anterior series of seromuscular Lembcrt— or preferably Hal- 
sted— sutures are inserted in the manner depicted in figure 263 (7). 
These sutures pick up only the seromuscular layer of the bowel and 
the needle does not penetrate the lumen of the gut. As these sutures 
ate gently tied, they approximate and invert the anteriot tnatgins of 
the divided ends of the gut. The handles of the clamps are next rotated 
inward toward the middle line, thus displaying the posterior aspect of 
the blades of the clamps and the ends of the divided colon. A posterior 
series of seromuscular Lembert or Halsted sutures is inserted and tied 
in the same way as the anterior ones, after ivhicli the clamps are 
carefully loosened and removed (fig. 263 [8]). 

A stitch or two at any weak point, and especially at the corners, 
completes the end-to-end junction. The abdominal wound is closed 
in the usual manner, and a drainage tube may or may not be insertcil 
down to the anastomotic junction. 



Fig. 2G3.— RiiECTiON of the Sigmoid CoijON for a Malignant Lesion wmi 
Enu-to-End Anastomosis with the Aid of Shoemaker Forceps. 
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Abovit two or three weeks after this operation, the spur of the de- 
functioning colostomy is destroyed with an enterotome, and intestinal 
continuity is once again re-established. 

Resection of the Rectosigmoid with End-to-End Anastomosis. 
In this operation the tvhole of the sigmoid loop and approximately 
the upper quarter of the rectum are removed together rvith the 
growth and adjacent mesentery, and the cut ends of the sigmoid colon 
and rectum are sutured together with a single layer of stitches. It is 
in malignant tumours of the lower third of the sigmoid that Devine's 
method of operating upon the defunctioned colon is so valuable. It 
permits of an extensive resection and of an axial anastomosis with 
little risk of leakage or peritonitis and with every prospect of success. 

It may be said that this resection is not radical enough and takes 
no account of the lateral and downward spread of the malignant 
growth. However, in cases in which a conservative resection is indi- 
cated for growths of the lower third of the sigmoid, it has no rival. 

Among the alternative procedures to this method may be men- 
tioned Miles's abdominoperineal operation (see page 1291). Hart- 
mann’s anterior resection with permanent colostomy (see page 1279). 
Rankin's obstructive resection (//««. Surg., 103:255, 193G) and the 
extraperitoneal procedure of Mikulicz. The relative merits and in- 
dications for Miles’s abdominoperineal operation and for Hart- 
mann’s abdominal resection of the rectum with terminal colostomy 
are discussed in Chapter 9 of this part. 

Four objections are commonly raised against the Rankin and the 
Mikulicz types of procedures when these are applied to groivths lo- 
cated in the lower third of the sigmoid colon: 

1. The amount of mesosiginoid excised is inadequate. 

2. Not enough bowel on the rectal side of the growth is removed. 

3. It is difficult and in some cases even impossible to mobilise the 
lectum to such an extent that it can be freely drawn through the 
abdominal incision. 

4. ^Vhen it is possible to deliver the liberated rectum through the 
abdominal wound and to secure it in the blades of a Rankin or other 
clamp, it may be pulled upon over a long j)eriod with such force that 
its blood supply may be cut off, or again when the supporting clamp 
is released it may retract into the depths of the wound or even slip 
back and lie free in the abdominal cavity. 
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The second stage of the Devine operation is performed about two 
or three tveeks after the disconnecting anus has been made, a median 
sub-umbilical or a low left paramedian incision being the approach 
usually selected. The peritoneal reflection of the pelvic mesocolon 
is incised, starting at the inner side above the level of the origin of 
the superior hxmorrhoidal vessels. i.e., at a point just below the 
bifurcation of the aorta, and then laterally commencing some 5 
inches or so above the level of the superior iliac crest. The peritoneal 
incisions are then extended downward across the pelvic floor to meet 
over the base of the bladder in the male or over the posterior aspect 
of the cervix in the female. During this dissection the ureters will be 
seen and should be gently pushed aside. The superior hxmorrhoidal 
vessels are next tied with two strong silk ligatures as close to their 
origin as possible, after which the stout vascular pedicle is divided 
with scissors. The ligatures must in all cases be placed distal to the 
origin of the sigmoidal arteries, as if these are inadvertently tied off, 
impairment of the circulation in the proximal segment of bowel is 
likely to occur. 

The whole of the pelvic colon and the upper half of the rectum 
are now mobilised by digital elevation of the gland-bearing tissues 
from the hollow of the sacrum. Clamps are applied to the upper part 
of the rectum and to the first part of tlie sigmoid or distal end of the 
descending colon, and the diseased loop of bowel with its attached 
mesentery is removed in one piece, as in figure 264 (1). 

After making sure that the cut ends of the colon and rectum have 
an ample blood supjily, the end of the colon is brought dosvn to the 
rectal stump, placed in correct apposition to it and secured in this 
position by two long stay sutures which not only fix the segments 
togeiher bin act as elTiciem retractors throughout the suturiug. The 
posterior and lateral margins of the rectum and colon are approxi- 
mated with a series of interrupted sutures of No. 0 tsventy-day 
chromic catgut. The sutures are inserted from the lumen of the 
bou el, as illustrated in figure 264 (2), tliis being the simplest method 
of inserting them. 

A few cross stitches dratv togetJier the edges of llie anterior ivall 
of Ute rectum and colon and aie tied fairly lightly. Only one row of 
sutures is used in making this axial anastomosis. 

The next step is to dnuv logetlicr and suture the pcritotieal leaves 



Fig. 264.— Resection of a Growth of t 
Colon Together with a Portion of th» 

LOWED BY EnD-TO-E.ND ANASTOMOSIS 
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to the sides of the proximal segment of the colon, forming a recon- 
structed and a more shallotv pelvis than was present before the resec- 
tion (fig. 264 [4]). 

The anastomotic line will almost invariably be retroperitoneal 
after this reconstruction has been effected. The external sphincter is 
fully stretched with the fingere, a tube is inserted into the rectum, 
a Penrose drain is passed through the newly-constructed pelvic floor 
into the hollotv of the sacrum, and the abdominal tvound itself is 
then drained with a piece of corrugated rubber. About tiro or three 
weeks later the spur of the disconnecting anus is crushed and the 
fasces pass on into the distal colon and so per rectum. 

During the last seven years Dixon of the Mayo Clinic (Am. J. 
Snrg., 46:12, 1939) has performed over 100 operations of this type 
with a low mortality and with results which he describes as encour- 
aging. He states that the anastomosis can often be felt upon digital 
rectal examination, and that the lumen of die bowel at the site of 
the anastomotic junction is somewhat smaller than noinial; but he 
has observed no case in which this narrowing ivas of such a degree 
that closure of the colostomy seemed inadvisable. 

Resection of the Rectosigmoid with Telescopic Anastomosis. 
In a feiv cases of resection of the rectosigmoid for growth or for 
diverticulitis, a sutured anastomosis between the upper end of the 
sigmoid and the cut margin of the rectum cannot be made because 
of certain mechanical difficulties. This occurs in obese patients, in 
males ivho have a narrow pelvis, and where there is a small or short 
rectal stump. In circumstances such as these, the cut end of the 
rectum should be closed and inverted with catgut sutures, the leaves 
of the pelvic peritoneum should be approximated, thus reconstruct- 
ing the pelvic floor, and the cut end of the proximal colon should 
be implanted into the abdominal wall as a non-functioning stoma. 
Some months later, if it is thought advisable to re-establish intestinal 
continuity, the sigmoid is freed from the abdominal incision, the 
splenic flexure and descending colon are generously mobilised, a 
long, wide-bore, slotted rubber tube is introduced into the end of 
the sigmoid and stitched into position, and this tube, together with 
a short segment of sigmoid, is drawn through an opening which is 
made in the pelvic peritoneum and in die dome of the rectal pouch. 

The sigmoid is telescoped into the rectal pouch and die contiguous 
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margins of the serous-lined bowel and the parietal peritoneum are 
vtnited a fe^s" sutvwes, thus helping to anchor the invaginated 
gut in position. The rubber tube which projects beyond the maigin 
of the anus is fixed into position by gauze packing and by a large 
safety-pin. The external sphincter muscle is tlicn divided. This tube, 
which works loose at the end of a week or so, keeps the anastomosis 
in place and also drains off any blood or mucus which finds its way 
into the rectal pouch. Intestinal continuity is re-established by crush- 
ing the spur of the defunctioning colostomy as soon as the telescoped 
bowel has had sufficient time to become adequately fused into 
position. 

In theory this is a sound and safe operation, but in practice it is 
sometimes difficult to execute in a satisfactory manner. 

At the final operation, when the telescoping is being performed, 
it is not uncommon to find in males that the bladder has prolapsed 
or has been dragged backward lotvard the sacrum and occupies the 
whole of the reconstructed pelvic floor, or in the female that the 
uterus and appendages Iiavc become adherent to the dome of the rec- 
tal cul de sac. The dangerous process of freeing these structures deep 
down in the hollow of the pelvis is a major surgical undertaking, and 
often tvhen they arc liberated by cautious dissection from their oozing 
bed. the space tvhich is left for the bulky tube of colon to pass through 
to its new' position is niggardly, cramped and encompassed by fibrotic 
bands and adhesions. 

COLOTOMY OR SiGMOlDOTO.WV FOR REMOVAL OF POLYPI. In CaseS 
where a number of polypi arc clustered together in the descending 
colon or are located in the sigmoid loop, or where perhaps one large 
suspicious-looking adenoma can be seen in skiagrams, after defunc- 
uowing the colen the bo^s■€l can he freely wevsed and the neoplasms 
remored ivithout any fear that the suture line W'ill subsequently leak 
and cause a spreading peritonitis. 

III. Intraperitoneal Resection and Ajia.stoniosis. Primary resection 
and primary anastomosis, or anastomosis (ileo-transverse colostomy) 
followed a fortnight or so later by hemi-colectomy, for tumours of 
the proximal colon, are time-honoured, well-standardised, radical 
operations which are widely practised by surgeons iu many clinics 
throughout the world wdth good results. These intraperitoneal opera- 
tions for malignancies of the right half of the colon liav'e reinainetl 
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unchallenged and aloof from any serious criticisms until recent years 
when the resurrected and improved extraperitoneal procedure of 
Mikulicz came to be applied to the tight segment of the large bowel 
with a success comparable to that which attended this method when 
performed upon the left side. 

Primary resection with primary anastomosis supplemented by 
ca^costoiny for tumouis of the distal half of the colon is not being 
practised so frequently today as u'as the case ten or fifteen years ago 
The mortality of this operation when performed for carcinomatous 
lesions of the distal colon was high, approximately 30 per cent, and 
most of the deaths were due to peritonitis. Nor did the method of 
anastomosis in any way influence the death-rate, whether it was end- 
to-end or side-tO'side, or whether three rows, four rows, or but a 
single row of sutures Avas employed. It is not surprising therefore 
that during the last decade the inodihed Mikulicz resection and the 
safe methods of Devine should have come rapidly into favour and 
supplanted in large measure the intrapcritoneal operation, both in 
this country and in America. 

Rtgiit Hemi-Colecloiny. The resection of the last 6 or 9 inches 
of the ileum, the caecum, the ascending colon and the proximal 
part of the transverse colon for malignant lesions involving the seg- 
ment of the bowel may be carried out in one stage or, as I prefer, in 
two stages. 

Through a right paramedian para-umbilical incision the tumour 
is examined, and if it is found to be removable and there are no 
contra-indications to excision, the proximal colon, the crecum and 
the last 12 inches of die ileum arc pulled througJi the ivound. The 
margins of the ■wound and the rest of the abdominal cavity are packed 
off with large moist squares in the usual manner. A point on the 
ileum some 6 to 9 inches from the ileoaecal junction is chosen for 
the transection, and the ineso-ilcum immediately opposite this point 
is obliquely divided toward the root of the mesentery for a distance 
of about 3 inches, the upper two or three arching blood vessels being 
underrun with an aneurysm needle and ligatured witli silk. Tlie 
ileum is then cuishcd with a i>owerful cnierotome, transfixed and 
ligatured in two places, divided with a diathermy knife between die 
ligatures and the distal end of the boivel iuvaginaied with two purse- 
string sutures of silk in the manner shown in figures 2(55 and 266. 



Fig. 265.— Right HrMi-CoLFcrroiiv— First Stage. 
Transection of the ileum at the seat of election. 
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The proximal end of the ileum is trimmed obliquely to ensure 
that the cut margin has a virile blood supply, and when this is estab- 
lished it is embraced in an enterostomy clamp and lifted upward 
totvard tire under-surface of the transverse colon toward the right 
margin of the middle third of this portion of the botvel. An end-to- 
side anastomosis— ileo-transverse colostomy— is next made tvith three 
rows of sutures (fig. 266 [5]). The excluded stump of ileum is doubled 
back on itself and kept in this position with a few interrupted sutures 
of fine catgut. The vertical cut margin of the mesentery is sutured 
to the mesocolon with a series of interrupted sutures in order to close 
what w’ould be a dangerous aperture between the mesocolon and the 
limb of bowel which runs to the anastomotic junction. The abdom- 
inal incision is then closed without drainage. 

The second stage is carried out two or three weeks later through 
a large right oblique muscle-cutting incision which extends from the 
tip of the tenth rib and curves downward toward the pubis. At the 
lower end of the incision the anterior sheath of the rectus muscle is 
divided transversely and the fleshy belly is freed and firmly retracted 
inward toward the middle line. 

The first step in the operation consists in stripping the great 
omentum away from the middle third and from the right lateral as- 
pect of the transverse colon, of lifting the liberated omentum upward 
to display the lesser sac and more particularly the upper surface of 
the mesocolon, of dividing it vertically toward the greater cun’ature 
of the stomach up to the arcliing vascular epiploic vessels, and of 
ligating it, piece by piece, below these vessels until it is free and the 
second portion of the duodenum is well exposed (figs. 2G7, 268 and 
269). (The entire procedure may be followed in all stages in the 
iiiustratjom.) 

As soon as this portion of the omentum is cut adrift from the right 
side of the greater curvature, tlie strong fibres of the duodeno-colic 
ligament are clamped and snipped dirough iWth scissors, thus further 
liberating the anchored transverse colon (fig. 269 [9]). The whole of 
the right colon is now speedily mobilised by dividing the parietal 
peritoneum at the lateral aspects of the hepatic flexure, descending 
colon and cxcum, and by sweeping the bowel and its attached mesen- 
teric leaf boldly inward tosvard the middle line. The retroperitoneal 
duodenum, the lower half of the right kidney, the ureter, and the 



Fic. 266.— Right Hemi-Colectomy— First Stage. 

Closure and imagination of the distal end of the ileum, preparing the 
proximal end of the ileum for anastomosis with the iransterse colon and the 
performance of end-to-side iIeo-trans\erse colostomy with the aid of clamps. 
Note how the distal ileal loop is doubled back on itself. 



Fig. 267.— RifiHT Hlmi Colectomy— Sfco.nd Stage. 

The great onieiuuni is being freed from the transverse colon. 
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ovarian or spermatic vessels, will be clearly seen during this dissection 
and these important structures must be carefully protected from in- 
jury (figs. 270 and 271). 

The freed segment of gut is held up to the light to define even 
more clearly than before its vascular supply, and the ileo-colic artery 



Fig. 268.— Right Hemi-Colectomy— Seco.md Stage. 

The great omentum has been freed from the middle portion of the transverse 
colon and is being divided with scissors up to the vascular epiploic arch. 


and the right colic artery are isolated and underrun with an aneurysm 
needle, ligatured with strong silk in two places and then divided 
(fig. 272). The right margin of the mesocolon is cut through, the 
arching anastomotic branch of the right colic artery on its way to its 
anastomosis with the middle colic artery is tied, and a portion of 
the transverse colon about 2 to 2j4 hiches proximal to the anasto- 





The great omentum is being ligatured off and divided from the right margin 
of the greater curvature of the stomach, care being taken to preserve the vas- 
cular epiploic arch. 

The bottom figure shows die strong duodeno-colic ligament clamped and 
ready lor division. 





Fic. 271.— Right Hfmi-Colectomy— Second Stage. 

The mobilisalion ol liie right colon is being proceeded %vith. Note the posi- 
tion of iJie retro-peritoneal duodenum, llie lower pole of the htdney, the ureter, 
and the ovarian blood vessels. 



Fig. 272.— Right Hemi-Colectomy— Second Stage. 

The ileo-colic artci7 has been ligatured in two places near its origin and is 
about to be dnidcd. The arching branch of the middle colic artery on its way 
to us junction with the ascending branch of the right colic artery is being 
underrun with an aneur)sin needle and tied oS. 



Fig. 273.— Right Hemi Colectomy— Second Stage. 

The transverse colon is being prepared for transection about two inches or 
so proximal to llie ileo-colonic stoma. 
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moiic junciion is freed from all fatty tissues and prepared for tran- 
section. 

The circular incision is made in the bowel tv’all through the sero- 
muscular coat down to the mucosa (fig. 273). A cuff of mucous mem- 
brane is fashioned and this is ligatured, clamped and burned through 
with a cautery, after which the small stump of mucous membrane 
and the adjacent bowel are liberally invaginated with two purse- 
string sutures into the capacious colon on the proximal side of the 
anastomotic stoma. This is well illustrated by means of figure 
274. 

The operation is completed by suturing a portion of the omentum 
over the colonic stump and by covering over the area on the posterior 
abdominal wall tvhich has been deprived of its peritoneum. The 
parietal peritoneum here will need mobilising before it can be 
stitched to the side of the mesocolon. Drainage is provided for ttventy- 
four to forty-eight hours by means of a long piece of corrugated rub- 
ber sheeting. 

When the operation is done in one stage, and this is the method 
preferred by a number of surgeons, a large right paramedian incision 
is employed. An end-to-side or a sidc-io-side isoperistaltic ileo- 
transverse colostomy is first performed in the manner just described, 
and then the right colon is mobilised and the resection is carried out. 
Some prefer to start the operation with the mobilisation of the cxcuin 
and ascending colon, and after ligaturing the ileocolic and the right 
colic arteries, to divide the mesenteric leaf, to transect the terminal 
ileum and proximal transverse colon, to close the ends of the bowel, 
and then to complete the operation by performing a side-to-side 
isoperistaltic anastomosis using two continuous layers of catgut or 
sdk sutures. 


FINAL OBSERVATIONS WITH RCCARl) lO CHOICE 
OF OPERATION 

For operable growths of the proximal colon I would advise a pre- 
liminary ileo-iransverse coiostomy followed later by hemi-coleclomy, 
the second choice being a one-stage primary anastomosis -with primary 
resection or a Mikulicz resection after the plan of Lahey. 

For grmvths of the transverse colon the safest procedure is an extra- 



Fig. 274.— Right Hemi-Colectomy— Second Stage. 

This illustration depicts the method of dukling the transverse colon and 
securclj- closing and invaginating the stump of hoivel proximal to the ileo 
colostomy. 
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peritoneal operation adapted on the lines laid down by Mikulicz and 
Rankin. 

For grotv’ths of the descending colon and the proximal ttvo-thirds 
of the sigmoid loop, the surgeon has a choice of two safe and valuable 
operations: namely, that of Alikulicz and that of Devine. 

For gro^v’ths of the lower third of the sigmoid colon, should a con- 
serk’ative resection be indicated, the best procedure is that advised 
by Devine. 


THE TREATMENT OF THE INOPERACLE CASES 

For irremov’able gro^vths of the proximal colon, as soon as any 
obstructive symptoms have been relieved, a side-to-side ilco-transverse 
colostomy should be perfonned in order to short<ircuit the obstruct- 
ing malignant mass. Following this operation one of my patients lived 
for two )ears, but the average life-expectancy is only about nine to 
sixteen months. 

For inoperable g^o^vths of the descending colon and sigmoid 
flexure, a simple loop colostomy made at the transverse colon through 
a small right or left transverse muscle-cutting epigastric incision is 
the procedure advocated. 



CHAPTER 9 


Cancer of the Rectum and of the Rectosigmoidal 
Junction 

After the stomach, the rectum and rectosigmoid are the most fre- 
quent sites in die gastro-intestinal tract for malignant disease Cancer 
of the rectum comprises about 5 per cent of all malignant tumours, 
and betiveen /)0 per cent and 60 per cent of the carcinomata of the 
large intestine occur either in the rectum or in the rectosigmoidal 
region. Approximately 70 per cent of rectal cancers involve the upper 
child of the rectum and the last fetv inches of the colon; 25 per cent 
are found in the capacious ampulla; while only 5 per cent are situated 
in the distal inch or so of the rectum or in the anal canal. 

It is very doubeftd whether such lesions as harmorrhoids, fistula-in- 
ano or anal fissure, etc , have any direct bearing on the astiology of 
rectal growths, although according to Rosser {Am. }. Stirg., 11:328, 
1931) on rare occasions the internal openings of fistulas have been 
knoivTi to undergo malignant change. 

Benign tumours of epithelial origin, such as adenomata or papillo- 
mata, ivhen arising in the rectum, arc prone to undergo cancerous 
transformation. Lockhart-Muinmery and Dukes (Sitrg., Gynec. & 
Obst.j 46:59, 1928) have shown that in a number of cases cancer of 
the rectum passes through three well-defined stages: 

1. The development of an epithelial hyperplasia, visible macro- 
scopically and involving a wide area of bowel. 

2. The appearance of a crop of polypi scattered over the region 
affected by the initial hyperplasia. 

3. The development of cancer either in one of these adenomata or 
in the neighbouring epithelium. 

Multiple malignant tumours occurring simultaneously in the rec- 
tum and in the rectum and distal colon are by no means infrequent, 
and a number of cases have been described by Norbury (Proc. Roy. 
Soc. Med., 24:198, 1930). In 100 consecutive excisions Gabriel found 
eight instances of two growths, and he maintains that this constitutes 
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a \ery good argument for perfonning an extensive operation ^shich 
will remosc a long length of rectum and pelvic colon. He also points 
out that not only may double growths of the icctuni occur spon- 
taneously, but they may also arise at intervals. Thus in several in- 
stances a patient subjected to a peiincal excision of the rectum has 
ultimately de\eloped another cancer in the slump of pelvic colon 
bettveen the colostomy and the reconstructed pelvic floor. 

The disease is commoner in males than in females in the ratio of 
3 to 2, and occurs most frequently between the ages of .50 and 60, 
although some 60 per cent of patients submitted to operation are be- 
tween the ages of 70 and 80 and about 4 per cent are aged 30 or 
under. 

PATHOLOGY 

As a rule, carcinomata of the rectum grosv very slowly, are of only 
moderate malignancy like those of the colon, and do not extend be- 
yond the gut tvall or give rise to metastatic dejjosits until a compara- 
u\ely late stage in the disease has been reached. In nearly every 
instance the microscopical picture is that of adenocarcinoma or 
malignant adenoma. 

In .) to 1 0 per cent of cases the growth undergoes mucoid or colloid 
degeneration. 

METHODS OF SPREAD 

There are three routes of spread of a cancer of the rectum: 

1. By direct extension. 

2. By the blood stream. 

3. By way of the lymphatic system. 

Direct Extension. Direct extension through continuity of tissue 
takes place in two directions, namely, («) on ilie mucous surface of 
the bowel progressively from its entire margin, and (5) through the 
remaining layers of the gut n'alL 

Ernest Miles, to whom I am indebted for much s’aluable teaching 
and advice and to whom I am very grateful for personal demonstra- 
tions of his work, has made a life-long study of cancer of the rectum. 
He wTites on this important subject as follous: 

The marginal increase is gcnerallj greater and more rapid in the transserse 
direction than in the longitudinal axis of the bowel. It is not uncommon to 
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find that, whereas nearly the whole of ihe circumference of the ampulla has 
been insaded, tlie extent of tiie growth longitudinally is less than two inches. 
The growing edge undermines the more normal mucous membrane extending 
in the submucous tissue deep to the musciilaris mucos£. Such surface extension 
is comparathely slow: thus, in the ampulla, for instance, it will take about 
six months for the growth to traxel round a quarter of the circumference in 
an aserage case. 

Whilst surface extension is slowly progressing, die more important deep in- 
filtration of the muscular coat of the bowel is taking place. This infiltration 
piobably begins at the centre or oldest pan of the tumour, but owing to the 
fact that surface extension takes place unequally, it may happen that the most 
fixed and indurated portion is eccentric. The fact that die centre of the growth 
is opposite an important sirucluic, such as the prostate or the base of the 
bladder, does not imply that penetration of the bowel is occurring at that 
point, and that actual iinasion of the structure has taken place, although the 
rectum may appear to be adherent to it. 

Direct extension through (he muscular coat of die bow-el appears to be a 
slow process. ^Vhen the bowel wall has been peneiraied the growth intades 
the pen rectal fat, through which it extends until it reaches the fascia propria 
of the rectum. 

According to my obsetx'aiions u|>on this point the fascia piopria is not 
usually invaded until the growth has existed long enough for more than tliree* 
quarters of the circumference of the ampulla to have been encompassed, thus 
indicating that the disease has existed for about eighteen months. 

It will be seen, therefore, that the mode of spread through continuity of 
tissue is a comparatively slow process, and that direct invasion of neighbouring 
structures does not take place until die growth in the rectum has involved die 
gieater part of the circumference of the bowel. 

If extension of cancer dirough continuity of tissue were the only or even 
the usual mode of spread from the rectum, the suigical treatment of the disease 
would be quite simple because, unless the growth has extended beyond the 
confines of die fascia, a restricted operation, entailing nothing but the removal 
of the portion of the musculo membranous tube containing the cancer in its 
interior, would be all that was necessary to rid the patient completely of his 
disease. Unfortunately, however, other and more imiiortant modes of spread 
lake place simultaneously and with greater rapidity, leading to distant dis- 
semination even when the primary growth is stdl in an early phase of de- 
velopment. 

By the Blood Stream. There is no doubt whatever that cancer cells some- 
times penetrate into die interior of small veins, and, becoming detached, are 
carried in die blood stream. The actual invasion of a venous radical is occasion- 
ally seen in microscopical sections of carcinomatous tumours. As die rectal 
veins belong to the portal system, cancer cells penetrating them are carried 
straight to the liver.... 
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It is fortunate that dissemination by the veins is very rarely encountered, 
so that in practice vve can disr^ard the possibility of its occurrence. 

By Way of the Lymphatic Vessels. InBnitely more important is the dissemi- 
nation of cancer cells through the lymphatic channels, and a knotvledge of the 
I)mphatic system is essential to the performance of any radical operation on 
cancer. . . . 

It may be regarded as an axiom that whenever a visible metastasis exists, 
other metastases, which cannot be recognised without the aid of the microscope, 
also exist along the course of the lymphatics, at points more distant from the 
seat of the primary growth. 

We may consider the extra-mural paths in three divisions, remembering that 
communications exist between them. 

(1) The Zone of Downward Spread. The structures comprised in this zone 
are the pcri anal sl.in, the ischiorectal fat, and the external sphincter muscle. 
Owing to the free intercommunication between the lymphatics of those struc- 
tures and the efferents from the rectum, it is easy to understand how the prog- 
ress of a detached cancer cell may be arrested at any point in that extenshe 
network. ...Additional evidence upon (his point is forthcoming from clinical 
records in regard to posi-oj>erativc recurrent growths. 

(2) The Zone of Laietal Sptead. This area embraces the structures the 
lymphatics of which enter into relation with the extensive lymphatic network 
between tlie levatorcs ant and the pelvic fascia. Tiiesc structures are the levator 
ani muscles, the coccygei, the pelvic peritoneum, vhe prostate gland, the base 
of the bladder, the cervix uteri, the base of the left broad ligament and the 
internal iliac glands. 

The levatores ani are sometimes the seat of metastasis. ... These muscles are 
exceedingly prone to invasion by cancer cells, which gain access to the extra- 
mural lymphatics before the deep infiltration of the primary growth has had 
time to penetrate the muscular coat of the bowel, and they should, in all cases, 
be completely removed when a cancerous rectum is excised. 

I have observed plaque deposits in the peritoneum of the pelvic floor upon 
so many occasions that it would not be an exaggeration to say that there is 
not a portion of it, from the middle line to the brim of the true pelvis, that 
has not been implicated. This is no doubt due to the fact that the peritoneum 
in this locality is in close relationship with the extensive lymphatic network 
situated between the levatores ani and the pelvic fascia. A metastatic deposit 
in this network, therefore, speedily penetrates the pelvic fascia and extends into 
the overlying pelvic peritoneum. Accordingly it is essential that the peritoneum 
of the entire pelvic floor, as far as the brim of the true pelvis on both sides, 
should be removed in every case of extirpation of the cancerous rectum in 
which immunity from recurrence is hoped for. 

(3) The Zone of Upward Spread. The tissues of this zone are the retro rectal 
(lowermost mesocohe) glands, the pelvic mesocolon in its entirety, the paracolic 
glands, the glands situated at the bifurcation of the left common iliac artery. 
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and the median lumbar (aortic) glands. Since the majority of the efferent lym- 
phatics, tvhidi form the intra-mural lymphatic system, either pass through or 
terminate in the structures contained in this zone, it follows that these struc- 
tures constitute Uie principal paths by winch cancer cells spread from primary 
giowths in the rectum. In fact, this is the most constant and, therefore, lire 
most important of all the routes of spread 

The pelvic mesocolon, throughout its extent, is particularly liable to in- 
vasion. So often, indeed, is it found to be the seat of metastatic deposit that 
the removal of the whole of this structure in every operable case of cancer 
of the rectum is just as important as is thorough clearance of the axilla in 
breast cancer. 

The pan of tlie pelvic mesocolon which is frequently invaded is its parietal 
border, between the layers of which the supenor hemorrhoidal and the in- 
ferior mesenteric vessels are situated The efferent lymphatics from the retro 
rectal glands accompany these vessels on their way to the glands located at 
the bifurcation of the left common ihac artery, and constitute the principal 
route by which cancer cells fiom the rectum arc earned by the lymph stieam. 
At any point along this line meiasiascs may occur, either singly or in chatns.' 

Gabriel, in his well-known book, Recial Surgery (2nd ed., 1937), 
on the other hand, states that lymphatic spread it? carcinoinii of the 
rectum usually follows a regular course. The first glands to be in- 
\aded by malignant cells are those in the ineso-rectum situated just 
behind the lesion or within one inch or so of its upper growing edge 
From this point the higher nodes are involved in sequence, and 
in a late case the chain of malignant glands is often found along the 
course of the supeiior luemorrhoidal blood vessels. It is only on very 
rare occasions that lymphatic metastases appear to miss some glands 
and invade those at a higher level. “Extension to tlie paracolic glands 
and downward extension to the peri-rcctal tissues are only found in 
late cases in which extensive extra-rectal spread itas taken place, with 
occlusion of the trunk lymphatics by permeation with growth or by 
compression in a mass of growth behind the upper rectum.” 


DIAGNOSIS AND SYMPTOMS 

The diagnosis of carcinoma of the rectum can be established: 

1. By Clinical Methods. These include: (a) history of the case; 
(h) digital examination; (c) general and abdominal examination; (d) 

1 Ernest Miles, Poslgraduaie Surgery, Kledical PubUtations, Ltd., London. Vol. 3, p. 1128, 
1950. 
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examination with the proctoscope; (e) examination with the sigmoi- 
doscope; (f) biopsy; and (g) barium enema roentgen-ray exami- 
nation. 

The symptoms will vary according to tlie position, the type and 
the duration of the growth, l^ions of the ampulla of the rectum 
are as a rule insidious in their inception and early progress, while 
epitheliomata of the anus quickly declare themselves. If we exclude 
these latter lesions, the earliest symptoms of cancer of the rectum 
would include; (1) abnormal stools; (2) alteration in the normal 
bowel function, and (3) unexplained abdominal cramp. Local pain 
IS a late and ominous manifestation except, of course, in connection 
^vith malignant lesions of the anal canal itself. 

Symptoms of a Growth in the Rectosigmoidal Junction. Growths 
in this situation of the bowel generally cotiform to the type encoun- 
tered in the colon in that they rapidly involve the circumference of 
the bowel and produce stenosis. Both the proliferative and the 
annular types occur here and each is attcjuled by a different train of 
symptoms. 

A malignant papillomatous mass in the rectosigmoid region gi\es 
rise to excessive mucous secretion and therefore causes diarrhcea, 
which, although slight at first, tends in time to become more marked. 
The slimy motions are frequently slightly blood-stained, but when 
a large fragment of growth becomes detached there is likely to be a 
sharp hazmorrliage. After a variable interval, the diarrhcea, which has 
become excessive, ceases and an attack of intestinal obstruction super- 
senes, either from intussusception of the bulky fleshy mass into the 
rectum or from impaction of fa?ces or barium above the strictured 
area (fig. 275). 

The annular sclerosing carcinoma, on the other hand, which en- 
circles the bowel, is in its early stages associated with slight altera- 
tion in bowel habits, w’ith increasing constipation, accompanied by 
mild colicky abdominal pains, borborygmi and flatulence. As the 
constipation becomes more obdurate, the patient is forced to take 
more aperients to ensure frequent tvalery evacuations, since by this 
time no solid fasces can pass the stenosed area. 

After a while the bowels cease to act, meieorism becomes extreme, 
and intermittent cramp-like pains denote the presence of a blockage. 
In some cases an attact of acute intestinal obstruction is the first indi- 
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cation of the sinister presence of a scirrhous ring-cancer of the recto- 
sigmoid region. 

It is common experience to find that cancers of this segment of 
the bo^vel are operable because they come under obsen'ation at a 
comparatively early date on account of the urgency of the symptoms 
produced by the stenosis. 



Fig. 275.— Intussusception or a Buiky Fleshy Rrcro-SiGMoroAL Gro\vth. 

(Cecil P. G. Wakeley.) 

Symptoms of a Growth in the Anal Canal. Cancer of the anus fre- 
quently arises in the anal canal at the junction of the columnar- and 
squamous-celled lining. The lesion is a squainous-celled carcinoma- 
epithelioma. It forms a flat infiltrating growth with a raised uneven 
ulcerating surface and a hardened rolled-out edge. It generally gro^vs 
downward and invades the skin of the perineum rather than extending 
up^Yard into the rectum. Metastatic implants develop in the inguinal 
lymph glands and at a late stage the lymphatic structures along the 
external iliac arteries become implicated by the upward spread of the 
disease. Involvement of the external sphincter muscle and of the leva- 
tores ani leads to incontinence of faxes. Cancers of the anus produce 
definite early objective symptoms, and their presence is usually de- 
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lected while they are still amenable to treatment with radium or by 
excision with a diathermy Icnife. 

The early symptoms arc similar to those of anal fissure: there is, 
for instance, a sharp cutting pain during defecation, this being fol- 
lowed by a dull ache in the perineum which may persist for many 
hours. After each action of the bowels there is a sensation of incom- 
plete relief. Pruritus is a troublesome feature. Bleeding is usually 
slight, but may at time be severe, especially if the surface of the 
groAv’ih becomes lacerated. 

It must be emphasised that the first symptom of anal cancer is pain, 
and as this is often severe it generally leads to early examination and 
consequent early diagnosis. 

Symptoms of Growth in the Ampnlfe The ampulla of the rectum 
is capacious and its raucous membrane is insensitive unless it is 
stretched. Malignant lesions situated here do not give rise to any 
symptoms during their early stages of growth unless they bleed or 
cause some interference with function. In fact, they behave like 
tumours of the body of the stomach and remain silent for many 
months. After a time, however, the surface of the growth disinte- 
grates, and u'hen this takes place blood is passed in the motions. Thus 
the earliest objective sign of the existence of an ampullary growth is 
the streaking of the stools with blood. 

A malignant adenoma, owing to the fact that the exuberant mass 
bulges into the lumen of the bowel, may attract attention by produc- 
ing a sensation of fullness in the rectum or an impression after 
defecation that the bowel has been incompletely emptied. When 
these papilliferous growths attain a fair size they excrete a large 
amount of mucus which is voided at frequent intervals— raucous 
^Uarrhoea. 

The bald-headed or plateau-Iikc cancer, hotvever, may exist for 
several months •without creating any disturbances beyond causing 
a prolonged attack of constipation tvhich is probably due to inertia 
of the muscular wall of the bowel. Totvard the end of the pre-ulcera- 
tive stage, diarrheea appears and tends to become more marked as 
time goes on. At first the feces are puity-Iike in consistency, but later 
on, as the surface of the growth ulcerates, they become fluid in char- 
acter, contain an excess of mucus, and bowel actions are more fre- 
quent. Bleeding becomes more pronounced, but is rarely profuse 
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unless portions of the gro^vth break away. The presence of an ex- 
cessive quantity of blood-stained mucus in the faeces is a characteristic 
feature of the ulcerative stage and is due to the activity of the tumour 
itself as also to a diffuse chronic proctitis. It is surprising how little 
pain accompanies an ulcerated cancer of the ampulla during the 
eaily stages of its development. When the growth penetrates the 
rectal wall, local suppuration in the pelvi-rectal fatty tissues may 
follow, and pain— sometimes of a severe cliaracter and becoming ex- 
quisite during the act of defaecation— is experienced. 

At a late stage in the disease, large quantities of pus, mucus, blood 
and watery forces are passed frequently by day and by night; tenesmus 
follows each movement of the bowels, progressive loss of tveight and 
jnarked pallor are noticeable, and emaciation rapidly ensues Later 
yet, owing partly to the extent of the circumferential involvement 
and partly to the wide fixation of the diseased segment of rectum to 
neighbouring viscera, or to pelvi-rectal suppuration, increasing diffi- 
culty is experienced in obtaining an action of the boivcls. A time 
comes when the narrou’ed lumen of the rectum is obstructed by the 
inexorable spread of the cancer and by impaction in it of fscal 
matter, so that neither flatus nor liquid slimy stools can be voided. 
The abdomen now slowly distends; visible peristalsis may be made 
out; hiccough may be intractable, and the longue becomes coated 
with a thick crust of white fur. The attack of obstruction, unless re- 
lieved by cxcostomy or colostomy, usually lasts three to seven days, 
ending with a profuse liquid evacuation. Alternating attacks of con- 
stipation and diarrhoea will follow, heralding the onset of complete 
obstruction. 

During this terminal stage of the disease, pain is of two types: (I) 
abdominal, due to jiaroxysmal efforts on the part of the colon to over- 
come die blockage in the rectum, and (2) pelvic, due to the invasion 
of neighbouring structures, especially the sacral plexus of nerves. In- 
\’olvement of this plexus produces a constant gnaiving pain over the 
sacrum— backache— and doivn the thigh along the course of the 
sciatic ner\’e— sciatica. 

' Spread of the growth to the prostate, the bladder, the vagina, or to 
die uterus and adnexa, adds symptoms referable to disease of these 
organs. Pelvi-rectal suppuration eventually leads to die formation of 
ischio-rectal abscesses and fistulae. The cancerous mass may protrude 
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through the patulous rectum, and, breaking all confines, even sprout 
through the skin of the perineum to grow there luxuriantly. Finally, 
the appearance of nodules in the liver, of hard glands in the posterior 
triangle of the neck, of ascites, of jaundice, or of ocdematous lotver 
limbs, confirms the presence of generalised carcinomatosis. 

Digital Examination. All malignant growths of the rectum proper 
are capable of being felt by the examining finger. A number of the 
growths at the rectosigmoid junction arc beyond the reach of the 
finger, but some of them can be felt through the inters'ening rectal 
wall. The patient should be examined in the right or left lateral semi- 
prone position. LawTence Abel {Brit. M. J., 1;1927, 1937) prefers the 
right side to the left because, as the pelvic colon enters the pelvis 
on the left side, the rectosigmoid junction tends to fall dotvnu’ard 
toward the anus, tvhereas wlien the patient is on the left side the 
upper pan of the rectum has a tendency to recede toward the 
abdomen. 

When the growth is situated in the anal canal, it is generally found 
to be upon the anterior wall and small in size. The surface of the 
ulcer usually is deeply excavated owing to the surface necrosis in- 
duced by the constricting effect of the sphincter muscles and the leva- 
tores ani. As the result of surface sloughing, perforation, of the gut 
■wall may occur even while the growth is of limited extent, and may 
give rise to ischio-rectal suppuration. The association therefore of 
brawny induration in the perineum with a carcinomatous ulcer of the 
anal canal does not necessarily imply that extra-mural extension of 
the gro^vth has taken place. 

It should be remembered tliat an ampullary adenocarcinoma may 
extend dotvmward and invade the anal canal. 

At the completion o£ tlie digital examination, the surgeon should 
search the inguinal regions for any evidence of metastatic spread to 
the lymphatic nodes. 

As previously stated, many rectosigmoidal growths can be felt dig- 
itally. Sometimes it is possible to introduce the tip of the finger into 
an annular growth and to test its mobility, to palpate only the hard- 
ened lower margin, to feel a mass in the lower sigmoid through the 
rectal Avail, or, in the case of intussuscepted groAvth, to SAveep a 
finger around in the deep sulcus between the malignant mass and the 
rectal Avail (see fig. 275). On other occasions it may be impossible to 




Fig. 276.— A/.AHGN.-1NT Rictai. Ulcek— Operatjon Specimen. 
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feel the tumour owing to the fact that the patient will not relax dur- 
ing the examination. 

A cancer of the ampulla can readily be felt digitally as a pro- 
tuberant mass or as an ulcer with an indurated edge. If the carcinoma 
has developed in an adenoma or a papilloma, although a part of the 
mass may be soft, the portion in which the malignancy has developed 
is always hard and sometimes ulcerated. The polypoid malignant 
growths are nodular, protuberant, sessile masses udiich are friable and 
bleed freely when palpated with the examining finger. At a later 
stage in their development they present an ulcerated surface with 
overhanging indurated lips. Tlie flat, plateau-like growth is at first 
movable in all directions and involves only the mucosa, but later on 
it presents all the typical characteristics of the malignant rectal ulcer 
—a crater with raised indurated evened margins (fig. 276). 

As the disease progresses, the growth becomes more deeply ulcer- 
ated and more fixed, until a stage is reached ^^’hen it is adherent to 
neighbouring structures such as the bladder, the prostate, the vagina 
or the sacrum. When hard globular or ovoid s^vollcn glands can be 
felt in the meso-rectum, or thickened bands of malignant growth can 
be made out in the lateral wall of the pelvis, the case is usually in- 
operable. The favourable cases, thus, are the non-ulcerated mobile 
tumours, while the deeply excavated growths indicate that the disease 
is far advanced. 

Proctoscopic and Sigmoidoscopic Examination. It is, of course, im- 
portant to obtain visual confirmation of the presence of a growth 
in the rectum and sometimes, and more especially in the equivocal 
type, to remove a fragment of the tumour for biopsy. 

Carcinomata of the* lower half of the rectum should be inspected 
with a proctoscope, while liiose in the upper portion and in the recto- 
sigmoidal region should be vierved with a sigmoidoscope. The condi- 
tion of the mucous membrane should be noted, as in most cases of 
cancer of the rectum, some degree of proctitis is present. During the 
examination the surgeon should note the follotving points about tlie 
lesion: 

1. The position and extent. 

2. The colour. The growth is of a brighter red hue than the sur- 
rounding mucosa. 

3. The surface. The growth is nodular and friable when it is not 
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ulcerated; when ulceration has occurred, the base is often necrotic 
and greyish in colour. 

4. The margins. The raised everted margin is quite characteristic. 

5 . Multiple tumours. More than one growth may be seen. 



Fig. 277.— Barium Enema X-ray Examination Showing Filling Defect 
Caused by a Grosvtii in the RvoTo-siCMoiDAt. Region. 

(Graham Hodgsoa.) 


Barium Enema X-Ray Examination. Growths in the anal canal and 
rectum proper can readily be seen and felt, but malignant lesions of 
the rectosigmoid may be dilRcult to identify rvith a sigmoidoscope, 
especially when the field is constantly being flooded with liquid fasces 
and altered blood or ^vhen there is considerable spasm of the gut. It 
IS in these cases especially, and where multiple lesions are suspected, 
that a barium enema X-ray examination is so helpful in diagnosis. 

The skiagrams may show: 

1. A filling defect (fig. 277). 




Fic. 278.— Stoicture of the Recto-sigmoidai. Region Produced by a 
Stenomng Growim, 

(Graham Hodgson.) 

General and Abdominal Examination. As soon, as die surgeon has 
roinpleted the digital, rectal and thesigmoidoscopic examination and 
has determined the presence and extent of the cancerous lesion, he 
should conduct a general and abdominal examination. He should 
note among other things whether the patient is anxmic from the loss 
of blood, dehydrated by purgation and diarrhaa, yelloiv from sec- 
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ondary implants in the liver, or feeble from loss of Aveight. A moist 
clean tongue is a good sign, but a dirty furred tongue at once 
suggests the possibility of renal damage. 

The left supraclavicular region should be searched for the presence 
of any enlarged glands. If these are found and are hard in consistency, 
it may be wise, if the primary growth appears to.be operable and the 
patient is in good condition, to excise one of these nodes for micro* 
scopic investigation. The surgeon will occasionally be surprised to 
find that the excised node is inflammatory and not malignant in 
character. 

The heart and lungs are carefully examined, and the respiration- 
rate, the pulse-rate, the temperature, and the blood pressure are 
charted. 

The abdomen is next examined. It will be found to be distended 
in cases of colonic obstruction, and when metastatic implants are 
present in the liver and peritoneum. Abdominal masses may be due 
to fecal concretions in the large bowel or lo deposits in the omentum 
or peritoneum. As a rule, the fecal collections are larger than the 
cancerous deposits. The liver should be examined to determine 
^vheiher or not it is enlarged, and whether it is studded with sec- 
ondary nodules. 

A routine investigation of the urinary system is also carried out: 
the prostate is palpated, the kidneys are examined, the blood urea, 
the residual urine, the quality and the output of the urine are esti- 
mated, and if needs be a cystoscope is passed and pyelograms are 
taken. The presence of an enlarged prostate or the signs of urinary 
failure may play an important part in the determination of the oper- 
ative treatment of rectal cancer. This point receives special emphasis 
from Engel (Stirg. Clin. N. Am., 19:1195, 1939). 


DIFFERENTIAL DIAGNOSIS 

The differential diagnosis must be made from the following con- 
ditions; 

1. Benign tumours: (rt) epithelioma— adenoma and papilloma; (b) 
connective tissue— lymphoma and myoma. 

2. Malignant tumours arising outside the rectum and invading it 
from ^vithout, e.g., cancer of the cervix, cancer of the prostate, etc. 
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3. Implants in the pelvic shelf from carcinoma of the stomach, 
carcinoma of the ovary, etc. 

4. Endometrioma of the i ecto-\’aginal septum. 

5. Inflammatory stricture of the lectum, e.g., gonococcal, syphi- 
litic, etc. 

6. Stricture of the rectum due to the injection of phenol or other 
substances which are used in the treatment of htemorrhoids. 

7. Sarcoma of the rectum. 

8. Bum of the rectal •wall, sucli as may occur in the radium treat- 
ment of cancer of the cervix. 

9. Diverticulitis of the distal portion of the sigmoid loop. 

10. Ulcerative colitis and proctitis. 

PROGNOSIS 

It Is universally agreed that the best treatment for cancer of the 
rectum consists in a wide excision of the growth together with the 
rectum. The prognosis depends therefore upon two main factors: 

1 . The patient's condition— can he withstand a severe operation? 

2. The condition of the growth— can this be radically excised to- 
gether with a wide margin of healthy tissue? 

Prognosis Based on the Age, Sex and General Condition of the 
Patient. — Age. As should be expected, the young witlistand radical 
excision of the rectum better than the aged, but the chances of le- 
currence are much greater in the fonner. 

Sex. The risk of excision of the rectum is less in ts’omen than in 
men. This is probably due to the fact that the wider female pelvis 
permits of a readier dissection and mobilisation of the rectum and 
also that in women there is usually an absence of any gross urinary 
trovible such as obstruction of the neck of the bladder. 

The Geiieuil Condition of the Patient. A patient of normal weight 
or a thin patient with a good blood pressure and a regular pulse 
and one u'ho is not markedly anaemic or dehydrated is a good opera- 
tive risk, while the obese, the pletlioric and the bronchitic are poor 
subjects for major surgical measures. 

Patients tvho have lost a considerable amount of rveight, those tvho 
are obviously anemic, those who show signs of myocardial degenera- 
tion and tJiose who arc manifestly suffering from urinary failure are 
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unsuitable for radical operation. Nevertheless, many poor-risk pa- 
tients with rectal cancer can be brought into the operable group 
by careful and judicious pre-operative preparation. 

Prognosis Based on Clinical Examination. The smaller, the more 
movable, the more superficial and the more protuberant the neo- 
plasm, the more likely is it to be amenable to resection; conversely, 
large, fixed, ulcerating, penetrating growths are likely to have spread 
beyond the rectal walls and to have invaded adjacent tissues, thereby 
negativing any type of radical excision. 

The anterior ulcerating rectal growths are prone to become ad- 
herent to the vagina, the bladder, the prostate, etc., comparatitely 
early, while the posterior ulcerating growths, on the other hand, often 
lend themsehes to resection even when the tissues in front of the 
sacrum are invaded by the malignant process. 

Fixity, although always occasioning the gravest anxiety, does not 
necessarily imply inoperability. Fixation may, for instance, be due 
to inflammation or to the intussusception of a rectosigmoidal growth. 
It is w’ell-kiiown that the large growths of the upper rectum may fill 
the narrow male pelvis by their bulky mass and give a false impression 
of fixity. 

In a general way it may be said that the prognosis is grave: 

1. ^Vhen ttfith a deeply ulcerating growth in the rectum hard 
glands can be felt in the meso-rectum, or bands of metallic hardness 
can be made out in the extra-rectal tissues. 

2. ^\^en there is extensive submucous thickening denoting wide 
invasion of the rectal wall with growth. 

3. W^hen there is cohesion to the s’agina. Cattell states that it is not 
uncommon to ftnd vaginal invoKcraent ^s'ith the low extensive 
lesions. He has performed pan-hysterectomy at the second stage of 
abdomino-perineal resection in sixteen patients who showed malig- 
nant involvement of the vagina, uterus, tubes or ovaries. 

4. IV'^hen a rectal groivth extends downivard and invades the anus 
and the skin of the perineum. 

Prognosis Based on Exploratory Laparotomy. In a fair proportion 
of cases it is impossible to deteirnine the operability of groivths in the 
rectosigmoid region or the upper third of the Tectum until the 
abdomen has been opened. 

The operable growths are readily movable, there are no secondary 
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deposits in the liver, and as a rule no enlarged lymph nodes are 
palpable; if they are, they do not extend above the bifurcation of the 
aorta. 

In all cases the nodes along the superior hiemorrhoidal blood ves- 
sels should be carefully palpated to determine the extent of glandular 
involvement, because the prognosis in great part depends upon the 
upward spread of tlie disease. 

A gro^vth deep dotvn in the pelvis may be adherent laterally, or else 
posteriorly to the sacrum. Furthermore, it may be stuck to the 
bladder or to the uterus or adnexa, or coils of intestine may be seen 
to dip downward to become attached to the surface of the tumour. 
The determination as to whether this fixation is due to inflammatory 
causes or to malignant spread will often depend upon the surgeon’s 
experience in rectal surgery. In any case, the prognosis is never so 
good in the presence of such fixation. When multiple coils of in- 
testine are glued to the surface of the malignant mass it generally 
means that the case is inoperable. 

The prognosis is bad when the growth has burst its confines and 
can be seen as bright red or pearly seedlings in Uie pelvic peritoneum, 
when the mesosiginoid is scarred and contracted by a plaque of stony 
hardness, and when the tubes or ovaries are firmly adherent to a can- 
cerous tumour in Douglas’s pouch. Free fluid denotes that meta- 
static nodules arc present in the liver, in the omentum or in the 
peritoneum. The life-expectancy in such cases folloAving colostomy is 
but six to t^velve months at most, but in those cases in tvhich resection 
is impossible and yet there arc no signs of hepatic or peritoneal in- 
volvement, life may be prolonged as much as a year or two or even 
longer following the formation of an artificial anus. 

Prognosis Based on Pathological Investigations. A reliable prog- 
nosis may he lonned after a study of the pathology' of the e;«:ised 
tumour. 

Broders (Aliunesola Med., 8;726, 1925; and Med. J. ir Rec., 
121:133, 1925) divides adenocarcinomata of the rectum into four 
groups of malignancy according to the degree of differentiation of 
the tumour cells. Broders’ trell-knoivn method measures tlie rale of 
groAvth— histologic malignancy grade. 

Dukes {}. Pathol. & Bacterial., 35:323, 1932), on the other hand, 
measures the distance reached by the gro^vth— A, B, and C classifica- 
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tion. Dukes, after his examination of the specimen, gives a detailed 
description of the size and ]X)sition of the lesion, its extent and spread 
by direct continuity, by venous channels and by the lymphatic sys- 
tem, as well as an account of the microscopic characters and rate of 
growth. He divides rectal cancer into three groups: 

A cases, in which the growth is limited to the rectal wall; 

B cases, in tvhich there is spread by direct continuity into the peri- 
rectal tissues but there are no metastases in the regional lymph nodes; 
and 

C cases, in which metastases are present in the regional lymph 
nodes. 

The practical value of this method of classification will be readily 
appreciated by reference to tables 1 and 2 (see p^ge 1275), 

Gabriel, Dukes and Bussey (Bril. J. Surg., 23:395, 1935) made the 
suggestion that C cases should be sub divided as follows: Cl cases, in 
which a certain number of non-malignant glands are present at the 
upper end of the ligatured vascular pedicle; C2 cases, in which 
metastases are present in the glands up to the level of the ligature of 
the superior hxmorrhoidal blood vessels. 

Prognosis Based on St. Mark’s Hospital Statistics. Gabriel, in the 
British Encyclopedia of Medical Practice supplied us with the fol- 
lowing valuable statistical data: 

The operaihe risk of perineal excision of tiic rectum is now only 5% or 
less, although it appears in Table I as 7% for die total group; the relation of 
the monaViiy to the stage of the disease is evident. 


Table I 

OPERATION MORTALITY AFTER PERINEAL EXCISION 
OF THE RECTU.M (St. Mark’s Hospital) 


Classification of 
Tumour 

Submittal to 
Operation 

Died from 
Operation 

Operation Mortality 
(Per Cent) 

Group A . . 

46 

0 

0.0 

Group B . 

100 

5 

5.0 

Group C . 

140 

15 

10.7 

Total . . . . 

286 

20 

7.0 


The operatise mortalit) of combined excision of the rectum is certainly 
higher, and this must be the case if fairly advanced cases are undertaken. 
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Out of 14 A and B cases 13 reached the S-year period, but out of 1 1 C cases 
only 4 survived. The figure of 68% of 5-year survivals for the total is almost 
identical with that of 69.3% reported by Abel for a series of 150 abdomino- 
perineal excisions traced over a period of 5 years.* 


OPERABILITV-RATE 

Gabriel (Prognorw, 2:153, 1937) states that at St. Mark’s Hospital 
for the years 1921 to 1931 the operability-rate ^vas 54 per cent, dur- 
ing 1934 the rate was 53 per cent, and for 1935 it was 60 per cent. 
High operability-rate rvas achieved partly by a judicious selection of 
operation, i.e., a perineal excision for lower third tumours, perineo- 
abdominal excision for advanced and upper third tumours, and 
partly by a policy of not rejecting any borderline cases as inoperable 
without first resorting to exploratory laparotomy. Cattell's remarks 
on this point are interesting: 

In the 10-)ear period from 1922-1931 inclusive, ibe operabniiy-rate in car- 
cinoma of the rectum varied between 47.6 and 55.6%. In 1932 61% were 
submitted to resection. Since that time the operabilii) has increased still fur- 
ther, varying between 70 and 75%. These opcrabillty-rates have been deter- 
mined on the basis of all patients e.\amined at the Clinic in whom a diagnosis 
of carcinoma of the rectum was made, including those patients with such ad- 
vanced disease that no operative procedure was advised. In other words, dur- 
ing the latter period over 70% of the patients seen had some type of rectal 
resection.* 


OPERATIVE TREATMENT 

‘T never know until the abdomen has been opened and explora- 
tion has been completed what type of operation best suits the indi- 
vidual case” (C. Mayo). 

Surgicaf treatment consists of an adequate radical resection of the 
rectum, as this offers the patient with cancer of the rectum the great- 
est prospect of cure. It is true that an occasional brilliant success has 
been achieved by the employment of deep X-ray therapy, radium or 
diathermy: but it is generally conceded by those who are best able 
to judge that these agents are uncertain in their action, bizarre in 
their effects, and yield results which can in no way compare with 

s Gabriel, Bnt. Encycl. Med. Pracl., 10 552, 1938. 

»Cattell. Surg Clin N. Am, 18 747, 1938 Courtesy of W. B. Saunders Co. 
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those obtainable by the well-tried and perfected surgical measures 
of the present day. 

GordonAVatson, with his great experience of the radium treatment 
of cancer of the rectum, made the following important statements 
in his Bradshaw Lecture, 1937: 

For some years I endea\oured to find a way out with radium, and indeed 
this can and has been accomphshed in a small proportion of operable cases 
with some brilliant results. I have, howeser, come to the conclusion that the 
results are too uncertain to justify its use for an operable case with our present 
knowledge, except when a radical operation is contra-indicated on general 
grounds. In several instances, though in a small proportion, I hate reduced 
fixed inoperable cases to a state of complete quiescence, if not cure. Some of 
these patients remained in good health for periods ranging from 7-10 years. 

^Vith radium cn masse I have no personal experience. Today research is busy 
with giant bombs and X-ray plants working up to a million volts. Mottram 
(Brit. J. Radiol., 9:108, 1930) has shown experimentally that, during treatment 
by radiation, sensitivity rises and falls, and afiirms that if treatment could be 
spaced so as to catch the tumour ahva)s at times of high radio-sensitivity and 
avoid times of high radio resistance, better results would be assured. If this be 
true, then the flexibility of these stupendous generators of gamma and X rays 
may open the door to results hitherto unobtainable.* 

Although everyone will agree that definite progress has been made 
in recent years in radiation therapy, alone or in conjunction with 
surgery, the efficacy of this method of treatment cannot as yet be 
justly evalued. We at least do know from massed statistics what in- 
comparable success surgery can achieve in the treatment of rectal 
cancer; and we can say this with full warrant, that when the correct 
procedure is selected for the individual patient, operative measures 
can claim between 50 and 70 per cent of five-year cures. The selection 
of the correct operation is often a matter of personal judgment in 
each individiia] case and is in part infftienced by such factors as the 
general condition and age of the patient, the situation and the size 
of the tumour, the estimated extent of the disease, the fixity of the 
lesion, and the surgeon’s experience in rectal surgery, 

CHOICE OF OPERATION 

The various operations for cancer of the rectum as practised to-day 
may be conveniently classified under the following headings: 

< Corclon-Wauon. Proe. Roy. Soe. Afed, 28:1251, 1935. 
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A. For Operable Oases. — L Radical Resection of the Rectum with 
Permanent Colostomy: 

(a) Abdominal resection (Hartmann). 

(b) Perineal excision (Lockhart-Mummery). 

(c) Combined radical operations: (i) Abdomino-perineal ex- 
cision (Ernest Miles); (ii) Abdomino-perineal excision in 
two stages (Lahey); and (iii) Perineo-abdominal (Gabriel). 

2. Conservative Resection of the Rectum loith Preservation of the 
Anal Canal and Anal Sphincters. 

(a) Abdominal resection with sutured anastomosis (Devine). 

(b) Perineal excision (Pauchet). 

(c) Combined abdomino-anal operation (Aldrich-Blake and 
Hochenegg). 

B. For Inoperable Oases. — Colostomy, the growth being attacked 
when possible with radium. X-rays or diathermy. 

As over two-thirds of rectal cancers are situated in the upper third 
of the rectum or at the rectosigmoidal junction, it will be readily 
appreciated that a combined excision, such as an abdomino-perineal 
or a perineo-abdominal, is indicated in fully 70 per cent of the oper- 
able cases. 

Perineal excision with permanent colostomy, after the method 
of Lockhart-Mummery, is frequently selected for elderly, feeble or 
obese patients tviih low rectal tumours. 

Hartmann’s operation is a safe and bloodless procedure and is 
sometimes advised for those lesions which are situated at or pref- 
erably above the peritoneal rellection. 

There is increasing scope for consert'ative resection of the rectum 
with preserr’ation of the anal sphincters, and I venture to suggest that 
these operations will undoubtedly be more widely practised in the 
future. 

For an early growth of the lowest part of the sigmoid loop or of the 
rectosigmoidal region, Devine’s methods of operating upon the de- 
functioned distal colon are both sound and practical and ivould 
appear to be gaining rapidly in popularity. 



INTESTINES 


1279 


TECHNIQUE OF THE OPERATIONS 

1. Abdominal Resection — Hartmann’s Operation. The operation 
of abdominal resection was first described by Hartmann {Cong, frang. 
chir., 30:411, 1923), and in the particular circumstances which I shall 
indicate this would seem to be a sound procedure for excision of 
growths of the rectosigmoidal junction which are situated above the 
peritoneal reflection. 

The operation aims at remox’al of the tumour, its lymphatic drain- 
age right up to the aortic bifurcation, approximately 2 inches of 
healthy bowel below it, and the major portion of the sigmoid colon. 
The operation is easier, quicker to perform and is attended with far 
less shock than the combined abdomino-perineal methods. It is almost 
bloodless and there is no need to alter the position of the patient on 
the operating table. All the inconveniences of a large perineal wound, 
tvhich takes a long time to heal satisfactorily, ^vhich requires daily 
dressings, and which involves the risks of urinary infection, prolonged 
sepsis and perhaps secondary hxmorrhage, are avoided, and the pe- 
riod of convalescence is shortened by at least half. The patients are 
usually easy to nurse and can move about in bed as freely as after 
any other abdominal operation. 

There is no suggestion here that this procedure is equally as good 
or as radical as a combined excision, "but I have performed this oper- 
ation frequently for many years and with a low mortality. In no 
instance folloiv’ing Hartmann’s operation have I met with any sec- 
ondary do^\'mv’a^d spread or recurrence in the stump. I am convinced 
that many lives have been cut short unnecessarily by a combined 
operation, lives that could have been prolonged and perhaps saved 
altogether by this less severe but entirely adequate operation for 
growths in this situation" (Gordon-Watson). 

The operative death-rate is low. In Muir's series {Lancet, 1:1094, 
1939) of nine cases there were no deaths although a number of his 
patients were aged, obese or frail. In Rankin’s series {Surg., Gynec. 
ir Ohst., 46:537, 1929) of twenty-six patients there was but one 
death. 

The all-round mortality of this operation, even in poor subjects, 
is probably in the region of 5 per cent. 

Hartmann's operation is specially indicated when a rectosigmoid 
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growth is situated above the peritoneal reflection and when the pa- 
tient is aged, debilitated, obese or othenvise unfit to withstand such 
a severe radical operation as that of Miles or even of Lahey. Muir 
maintains that it is the method of choice for the advanced and ad- 
herent gro^vths of the upper part of the rectum and of the recto- 
sigmoidal junction. “It is here that I believe the operation to be 
particularly valuable in that its use will raise the operability-rate of 
rectal cancer. It may be argued that no attempt should be made to 
remove an advanced and adherent growth. This is a matter of 
opinion; adhesions may be inflammatory, and palpable glands are 
often free from growth. I do not consider that involvement of the 
bladder, or of one ureter, or even a small secondary deposit in the 
liver should necessarily contra-indicate the removal of the primary 
growth.” 

The operation is performed as follows: The patient is placed in 
the full Trendelenburg position, and the abdomen is explored 
through a large left low paramedian incision. After a thorough ex- 
ploration of the abdominal viscera has been conducted and aftei 
having decided that the case is suitable for the performance of a 
Hartmann operation, the sigmoid loop is liberated, the peritoneum 
of the mesosigmoid is incised both medially and laterally, the supe- 
rior htemorrhoidal vessels are ligatured close below the aortic bifurca- 
tion, and the rectum is lifted boldly fonvard from the hollotv of the 
pelvis with the fingers. The two peritoneal incisions on either side of 
the mesosigmoid are extended downward until they meet in the mid- 
line at the base of the bladder in the male and at the level of the 
cervix in the female. The rectum is separated anteriorly from the 
prostate or vagina, and after dividing the lateral ligaments a great 
degree of mobility of the rectum is obtained; in fact, it is often pos- 
sible to mobilise the rectum to such an extent that the growth can be 
brought to the level of the abdominal wound. 

Tiv’o large right-angled forceps, such as are sometimes used in the 
operation of pan-hysterectomy, are applied to the ampulla of the 
rectum fully 2 inches belorv the growth, and the bowel is divided be- 
tu’een them with a cautery. The upper cut end of the rectum em- 
braced in the clamp is now drarvn through the wound and a triple 
de Martel clamp is applied to the sigmoid colon at the point selected 
for the transection (fig. 279). The middle blade is removed and the 



Fic. 279.— Abdominal Resection or a Gro^vth Situated in ttie Recto- 
Sigmoidal Region avith Permanent Colostomy— Hartmann's Operation. 

The end of the sigmoid colon embraced in the clamp is next 
drawn through a stab wound made in the left iliac fossa to act as a 
terminal colostomy. The rectal stump is oversesra and invaginated 
and the pelvic floor reconstructed by stitching together the two leaves 
of peritoneum svith a continuous catgut stitch. Drainage is not pro- 
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vided except in those cases where there has been considerable oozing. 
In these cases a Penrose drain is led through the suture line in the 
peritoneum of the reconstructed pelvic floor down to the rectal stump 
and emerges through the lower end of the abdominal incision. A few 
sutures anchor the colostomy in position, and the clamp on the 
exeriorised stump of colon is removed in ttventy-four to forty-eight 
hours. 

2. Perineal Excision— LocWtart-Mummery’s Operation. The first 
detailed description of this operation which was devised by Lockhart- 
Mummery, was given by him in the iMucet in 1920. Since that date 
he has on several occasions tmtten most forcefully upon the indica- 
tions and contra-indications, upon tlte advantages and limitations, 
and upon certain improvements in technique tshich he has from time 
to time introduced with the object of making the operation simpler, 
quicker, safer, and more radical in its scope. 1 have read many of 
these articles and I am of the opinion that the best descriptions of his 
methods of dealing with rectal cancer are found in his book, Diseases 
of the Rectum and Colon (2nd ed., 1934) and in his more recent 
contribution to Surgerv, Gynecolo^ and Obstetrics (67:655, 1938), 
He ■writes: 

Although the method of excising the rectum by the perineal route, which 
goes by my name, has now become the standard practice for suitable cases of 
cancer of the rectum, I have never suggested that it is the only method of re- 
moving the rectum or that it should be practised to the exclusion of other 
methods. I have, it is true, used the perineal two stage method of excising the 
rectum in most of the cases that I have treated, but when another method 
seemed for some reason or another better suited to the particular case, ^ hav e 
alwajs adopted that method which seemed to me to give the patient the best 
chances. 

He further points out that his method is suitable in any case where 
the malignant tumour is confined to the rectum proper and where 
the ejwmining finger can reach beyond the upper limits of the 
growth. In those cases where the carcinoma is situated in the recto- 
sigmoidal region or in the uppermost reaches of the rectum, he would 
advise a more radical undertaking, such as a -combined perineo- 
abdominal, as practised by his colleagues at St. Mark's Hospital. 

There are many instances of carcinoma of the rectum in which the 
patient is unquestionably a bad surgical risk because of old age. 
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obesity, debility or accompanying disease, and in such cases, if there 
is a reasonable chance of eradicating the disease completely by the 
method about to be described, this is to be prefen-ed. It is often 
feasible by the t^vo-stage perineal excision method to cure cancer in 
a patient who has but little chance of survival if treated by a com- 
bined abdominO'perineal excision. The operative death-rate, too, is 
lower than for any other method of excising the cancerous rectum. 
Lockhart-Mummery showed that in his last series of 150 cases the 
mortality was only 4 per cent, and that in a total series of over 500 
cases treated by perineal excision of the rectum there were 55 per 
cent of five-year cures. 

About one hour before operation, twilight sleep is induced by an 
injection of omnopon and scopolamine, a spinal anaesthetic being 
given when the patient arrives in the operating room. The operation 
is best performed in wo stages, xnz., first stage-exploration of the 
abdomen and colostomy: second stage— perineal excision of the 
rectum, which is carried out about fourteen days later. 

First Stage— Exploration and PteUminary Colostomy. A small left 
vertical sub-umbilical incision is made through the outer fibres of the 
rectus muscle, sufficiently large to admit the surgeon's hand. After 
the digital exploration has been completed and the surgeon has satis- 
fied himself that there is no bar to the performance of this operation, 
the sigmoid loop is picked up and withdrawn through the abdominal 
incision. Until recent years it was customary to pass a glass rod 
through the mesocolon near the apex of the loop and then to fashion 
a simple loop colostomy. But latterly it has been thought better to 
transect the sigmoid colon and to implant the ends of the bowel into 
the upper and lower portions of the wound so that the two openings 
are separated by at least 1 inch of skin. The main disadvantages of 
the simple loop colostomy are: 

(a) The spur tends in time to retract, and this is specially notice- 
able if the patient gains in weight after the operation, which many do. 

(b) Even svith a ivell-fashioned colostomy, feces often succeed in 
passing from the proximal opening along the arched mucous face of 
the gut to the distal opening and tend to accumulate in the blind 
colonic pouch. This accumulation may lead to fecal impaction, to 
colicky abdominal pains, and to a troublesome mucus discharge on 
to the skin of the abdominal ivall through the distal stoma. Again, 
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ihe pent-up fecal matter may prove most difficult to dislodge despite 

repeated enemata. 

When possible therefore it is advisable to make a double-barrelled 
colostomy and to place the divided ends of the bou'el as far apart as 
possible so that soiling of the distal segment may be avoided. 

The proximal colon is drawn taut until no more bowel can be 
pulled downward through the wound, while the lower end of the 
redundant sigmoid is replaced into the pelvis. This manoeuvre of 
allo’iv'ing a lot of slack gut to prolapse into the pelvis will simplify 
the mobilisation of the bowel at the second operation and trill also 
permit the removal of a long segment of colon above the malignant 
mass in the rectum. 

The double-barrelled colostomy is made in the following manner: 
A point on the sigmoid colon is chosen for the transection, and a 
small vertical incision, about 2 to 2^4 inches long, is made in the 
mesosigmoid, commencing close to the bowel and extending down- 
ward; the blood vessels which are encountered are secured and liga- 
tured; two crushing clamps are applied side by side to the bowel 
which is then cut through with a cautery; the clamps arc widely 
separated so that the proximal stump of gut is drawn to the upper 
part of the wound, while the lower stump is made to lie at the low’er 
part; the ends of the gut embraced in the clamps are made to project 
at least 2 inches above the skin margins; in the gap bettveen the two 
limbs of colon the edges of the peritoneum are approximated by a 
continuous running catgut stitch, the needle of w’hich also picks up 
portions of the cut edge of the mesentery; and the margins of the cut 
rectus muscle and aponeurosis and the skin incision are dratvn to- 
gether over the sutured peritoneum to fill the gap between the issuing 
limbs of the colon. Great care is taken to see that neither limb is 
unduly constricted and that the blood supply is quite adequate. It 
will be noted that neither the proximal nor the distal portion of colon 
is sutured to any layer of the abdominal n-all. 

The incision is now hermetically sealed off with adhesive water- 
proof sheets, and the projecting stumps of colon embraced in the 
clamps are surrounded 'tvilh gauze dressings. Before the bandages are 
applied, one or two puncture holes are made with a cautery in the 
proximal stump of gut wall beneath the crushing blade to ensure that 
there will be a ready escape of all pent-up gases in the colon. The 
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clamp on the upper or proximal stump is removed in forty-eight 
hours, but the louver clamp is left in situ until it cuts its way through 
and works loose. The two limbs of colon become firmly adherent to 
the abdominal incision at the end of the second day after the opera- 
tion, and subsequent retraction torvard the abdominal cavity is mini- 
mal and insignificant. As a rule the colostomy does not discharge ans 
fxcal matter until the third or fourth post-operative day. The adhe- 
sive dressings are removed on the eighth day after operation. The 
skin stitches are then withdrawn, and fresh protective dressings aie 
sealed into position. 

As soon as the clamp in the distal stump cuts through, the rectum 
is flushed out with weak antiseptic solution, and crude cod-liver oil 
is instilled into the botvel to reduce its bacterial content. 

About a fortnight after the performance of the colostomy, when 
the abdominal incision has firmly healed, when the proximal stoma 
is functioning in a satisfactory manner, when the rectum has been 
cleansed and much of the inflammatory reaction around the growth 
has subsided, and when there is an all-round improvement in the 
patient’s condition, the second part of the operation is carried out. 

Second Stage—Excision of the Rectum. If the patient is a male, a 
No. 8 gum-elastic coude catheter is passed, tied into position, and the 
bladder emptied as soon as the spinal anrcstheiic has taken effect. 
This catheter acts as a very useful guide to the urethra during the 
anterior dissection. If the patient is a female, a self-retaining catheter 
is used, and this is kept in situ during the operation and for the first 
three or four days follo>ving operation. 

Perineal excision of the rectum is carried out with the patient in 
the left lateral semi-prone position, although some surgeons prefei 
an exaggerated lithotomy position. Good exposure is obtained by 
placing a large flat sandbag underneath the left hip; by draiang the 
buttocks slightly over the edge of the operating table; by separating 
the knees; by supporting the arms and by throwing the beam of a 
strong spotlight on to the perineum. Cotton wool is packed between 
the thighs to prevent blood from trickling doivn the legs during the 
course of the operation. 

The anal region and perineal skin are thoroughly cleansed ^vith 
ether and then painted with tincture of iodine and alcohol or with 
raetaphen. The assistant now closes up the anus with fivo purse-string 
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sutures of stout silk so that no leakage can occur tvhile the rectum 
is being excised. The skin area beyond the operation site is scaled 
off iv'ith adhesive tv’aterproof sheets, and the skin incision is then 
made. This starts from the base of the sacrum in the inter-natal cleft 
and is carried forvrard so as to surround a wide margin of peri-anal 
skin, to finish about I inch in front of the knot of the second purse- 
string suture (fig. 280). 
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The incision is deepened into the loose fatty and connective tissue 
of the ischio-rectal fossx, and the coccyx is displayed and disarticu- 
lated at the sacrococcygeal joint. After the cocc)’x has been cut atvay 
from its moorings, the tense deep fascia beneath it is incised on either 
side and the index finger of the left hand is insinuated beneath the 
flat levator ani so as to guard the rectum while this muscle is being 
divided with scissors. Each lerator muscle is completely divided from 
behind fonvard to a point in from of the sutured anus. The dissec- 
tion is simplified if the lower, t.e., the left, muscle is cut through 
first. All bleeding points are picked up at this stage and tied off with 
No. 1 plain catgut. 

The next step in the operation, and perhaps the most difficult one, 
consists in freeing the rectum anteriorly from the prostate or vagina. 
This part of the dissection must be carried out boldly tvith blunt- 
pointed scissors, and care should be taken not to inflict any injury 
on the rectum behind or the urethra or vagina in front. In the female 
the posterior aspect of the vaginal u'all is defined and freed upward 
until the peritoneal reflection is encountered, while in the male the 
dissection is carried up bettveen the rectum and the posterior trail 
of the urethra. 

The catheter in the urethra can be felt with the finger and this, 
as already stated, acts as a helpful guide. There is a tendency at this 
stage of the operation to dissect toward the rectum in order to avoid 
wounding the urethra. If this is done, it is more than likely that the 
rectum will be punctured or lacerated. It is better to dissect close 
to the urethra, but on no account should the dissection be extended 
in front of the prostate. The prostate should be reached about 2 to 
3 inches from the skin margin, and can be readily felt with the 
finger. 

The anterior wall of the rectum is only loosely adherent to the 
prostate. When the lower half of the pioslate comes into view, it is 
a simple matter to sweep the rectum completely away from the gland 
in front and from the vesiculae seminales which straddle the prostate 
above. It is most important to keep the dissection well behind both 
the vesiculcE seminales, othenvise there is considerable danger of 
injuring the trigone of the bladder. Wlien the vesiculE seminales 
have been clearly defined, the rectum is pulled backward to display 
the small pouch of peritoneum whidi dips downward in this region. 
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between the bladder in front and the bowel behind. The peritoneum 
dose to the rectal u-all is picked up with a pair of dissecting forceps, 
put on the stretch and cautiously snipped wdth scissors (fig. 281). 

The small opening in the peritonevim is now carefully enlarged 
and a long roll of gauze is gently insinuated upward to prevent blood 
from entering the peritoneal cavity and coils of intestine from slip- 
ping through into the wound in the peritoneum. Tlie edges of the 
peritoneum are picked up with long slender artery forceps and then 
divided with scissors, cutting very close to the rectum as far backunrd 
as possible on both sides. 

The rectum is then dratvn firmly down^rard. and its strong fascial 
attachments laterally and behind are divided freely. The fingers of 
the right hand are passed upward behind the posterior rectal trail 
and the sacrum, and the rectum, together rrith its fatty envelope, is 
lifted forward away from the arching surface of the bone tiniil the 
promontory of the sacrum can be felt. 

Dviring this manccuvre care is taken not to injure the middle 
sacral vessels as they course dotvnward on the middle of the exposed 
face of the sacrum. The rectum should now be quite free except, 
of course, at its attachment to the sigmoid colon. 

At the next stage, the superior himorrhoidal blood vessels should 
be ligatured and divided as high as possible in the fatty mesosigmoid. 
The rectum is again drairn tautly downivard, the fingers of the left 
hand search for the broad \'ascular pedicle, and when it is identified 
a large evuved anevirysm needle threaded svith stout silk is passed 
through the pedicle (as close to the gut as possible), the pedicle then 
being tied off and divided. 

As soon as this is done, the liberated lower segment of sigmoid 
colon can be drawn freely into the perineal wound. Lockhart-Mum- 
mer)’ prefers to clamp the mesosigmoid with long curved hremostats 
and after dividing the pedicle to ligature it in two places with strong 
catgut. The blades are rotated laterally while the ligature is being 
applied. The mobilised colon should then be inspected and divided 
at a point where the blood supply appears to be quite adequate. 

The rectum is surrounded with swabs, the edges and the depth 
of the wound are protected witli cellophane gauze squares, and the 
bowel is put on the stretch. A circular incision through the sero- 
muscular coats of the colon is next made down to the mucous mem- 




Fio. 281.— Lockhart-Mummfry’s Operation or Pfrineal Excision or the 
Rectvm ivith Per.man£nt CoEosToaiY— P erineal Portion of the Operation. 


braiic, and a cufF of mucosa is fashione<l by stripping back the outer 
coats of the bowel. The cuff is ligatured with chromic catgut, two 
Allis forceps steady the colon, while the purse-string suture is inserted 
1/2 to 1 inch above the ligature, the cur\'ed clamp is applied to the 
cuff about a ^ inch distal to the ligattire to prevent spillage while 
the mucosa is being burned through with a cautery, and the purse- 
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string suture is drawn taut at the moment when the mucosal stump 
and adjacent bowel trail are being invaginated (see fig. 281). 

The ends of this purse-string suture are left long and seized with 
artery forceps to act as a tractor while the closed stump of colon is 
being sutured to the cut margins of the pelvic peritoneum. The flat 
strabs and the roll of gauze which were inserted into the peritoneal 
cavity are notv removed. Using a long needle-holder and curved 
atraumatic needle threaded with No. 0 or No. 1 twenty-day chromic 
catgut, the opening in the peritoneum is closed in the following 
manner: The stitch starts on the lower lateral aspect so as to close its 
lotver corner, the peritoneum being sutured to the stump of the 
colon outside the peritoneal cavity. As a rule, the needle picks up 
two bites of peritoneum to one bite of bo^^'el wall. IVhen the suture 
reaches the middle line anteriorly, another suture is started from the 
opposite comer, and when this meets its fellow they are tied together. 
It is important to introduce the sutures very close to one another so 
that no gap remains in the pelvic floor through tvhich a knuckle of 
small intestine might insinuate itself and thus become strangulated. 
The large gaping wound is strabbcd out trith mild antiseptic solu- 
tion and any obvious bleeding points are seized and ligatured. 

A large flat piece of thin rubber sheeting is then pushed into the 
depths of the wound, and this is lightly packed inside with gauze. 
The folded edges of this piece of rubber tissue are brought out as a 
dram in the centre of the skin incision, and the edges of the skin 
above and belo^v the projecting drain are dratm together with a 
series of interrvipted vertical mattress sutures of fine silk. 

Post-Operative Treatment. As this operation usually takes from 
twenty-five to forty-five minutes to perform, is relatively bloodless 
and is accompanied by very little shock, there is rarely any need for 
blood transfusions. The dressings and packing are withdrami on the 
fourth day after operation; the large wound is not irrigated with 
antiseptic solutions unless it becomes frankly septic; ^rhen the wound 
is healing a small rubber tube is inserted to drain an'ay any collec- 
tions of serum; and the skin stitches are removed on the eighth day. 
On the tenth to the fourteenth post-operative day, in order to accele- 
rate healing of the tround the patient should be advised to take a 
hot bath daily. He should be fit to return home about three to four 
weeks after the perineal excision. 
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In female patients a self-retaining catheter is kept in position for 
three or four days to prevent over-distension of the bladder, but in 
males it is better to catheterise die patient eight-hourly for the first 
few days following operation or to employ Dukes’s apparatus (as 
made by Corry, of London). After the period of catheterisation is 
over, normal micturition should be encouraged by intramuscular 
injections of esmodil. 

3. The One-Stage Radical Abdoimno-Perineal Operation — Miles’s 
Operation. This is the radical operation for rectal cancer and aims 
at removing as completely as possible all the tissues comprising the 
three zones of spread. By this method the following are removed: 
(a ) about three-quarters of the sigmoid loop together ivith the whole 
of the rectum encased in its sheath of fascia propria; (b ) the whole 
of the pelvic mesocolon; (c) the peritoneum lining the floor as well 
as the walls of the true pelvis; (d) the whole of the levatores ani and 
coccygeus muscles; («) the external sphincter muscles of the anus 
and as much as possible of the ischio-rectal fat and a wide area of 
the peri-anal skin. 

Miles introduced this operation in 1907. He ivrote many articles 
dealing with this method {Brit. M. ]., 2:941, 1910; Brit. J. Surg., 
2:292, 1914; Tr, M. Soc., 46:127, 1922, etc.), but in my opinion the 
best descriptions of his one-stage abdomino-perineal operation are to 
be found in his book, Cancer of the Rectum (1926) and in the work. 
Post-Graduate Surgery (ed. 1, p. 1453, 1936) ol which I was the editor. 
The illustrations which were drawn by Maxwell for his classic paper 
in the Bjitish Journal of Surgery (1914) have been reproduced in 
many text-books on operative surgery and in monographs dealing 
•with rectal and abdominal operations. Lawence Abel, his apt and 
brilliant pupil, and also T. E. Jones have done much to popularise 
this operation by their exquisite craftsmanship, by the results they 
have achieved and by their inspiring teachings. 

There are many modifications of Miles’s operation, most of these 
being ti\'o-stage abdomino-perineal procedures, as described by Coffey 
(Am. J. Surg.j I4:IGI, 1931), Rankin (/. Am. M. Ass., 89:961, 
1921), Bartlett (Aicli. Suig., 22:786, 1931) and Lahey (Surg., Gynec. 
& Ohsl., 51:692, 1930). One of these two-stage radical resections will 
be considered presently (see page 1309). The two-stage abdomino- 
perineal operation is nothing more nor less than the one-stage opera* 
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tion performed in two stages with an interval of a fortnight or so 

benveen them. 

In discussing the operability-rate of the abdomino-perineal opera- 
tion Miles rvrites; 

“I Find that after excluding not only the cases in which the local 
disease is too far advanced, but those, at any stage of the disease, in 
tvhich age, general condition, or low cardiac energy index, indicate 
bad operation risks, the operability-rate among the cases that come 
under my observation is about 35 per cent." 

The operative death-rate varies from 10 to 25 per cent; in Miles’s 
hands it is about 10 per cent. Statistics complied by Lawrence Abel 
{Surg., Gynec. h" Obst., 60:481, 1935) on a five-year basis from cases, 
including all varieties, operated upon at the Royal Cancer Hospital, 
show a survival-rate of 69.3 per cent. These figures are in many 
respects similar to those submitted by T. E. Jones (Stirg., Gynec. ix 
Obst., 62:415, 1936), tvho, in a personal series of 151 cases, had a 
mortality of 10.5 per cent, while in his follow-up he found 52 per 
cent of the patients living and well after five years, 62 per cent after 
three to five years, and 70 per cent after one to three years. 

Miles attributes his low operative mortality to three main factors: 

(<i)The employment of spinal anaesthesia. 

(b) The estimation of the cardiac energy when assessing operability. 

(c) The adoption of blood transfusion as a routine measure imme- 
diately after the completion of the operation. 

He points out that although the abdomino-perineal operation is 
comprehensive in its aim, it should not be reserved for adv'anced cases 
only. “It should be the procedure of choice for early cases; in fact, 
the earlier the better because then we may hope to circumvent the 
invisible spread of the disease. Should it be reserved for advanced 
cases only, as advocated by some, then the invisible spread will have 
advanced beyond the confines of the operation field and recurrence 
will be inevitable. The operation is a surgical procedure of the first 
magnitude and importance, and should not be undertaken unless 
the patient’s general condition is satisfactory’.’’ 

In order to ensure a successful result, attention should be paid to: 

(a) The preparation of the patient before operation. 

(b) The choice of ana;sthesia. 

(c) The details of the after-care. 
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Stanley Aylett, ^vho was at one time resident surgical officer to the 
Gordon Hospital for Diseases of the Rectum and Colon, has given a 
most instructive, detailed and lucid account of the treatment before 
and after the Miles one-stage abdomino-perineal operation. Here is 
his description of the pre-operative treatment: 

Patients with a minimal amount of obstruction, as shown by periodic con- 
stipation and diarrhcca and perhaps some slight abdominal distension, are 
admitted at least ten days before the date of operation. Those with more ob- 
struction have longer preliminary treatment, and in over 90 per cent of cases a 
first-stage ca;costomy can be avoided. 

On die morning of admission the patient is given I oz. of mist, alba, followed 
by hourly i^-oz. doses for five hours. A further ^-oz. of the mixture is given 
on each succeeding day until forty-eight hours before the operation. Each 
morning and evening the patient is given a rectal wash-out with about U/^ 
pints of plain water, the last treatment being on the morning before the day 
of operation. In giving die rectal wash-out it is often impossible, because of 
the obstruction caused by the growth, to run in more than a few ounces at 
a time. 

During this period the patient is fed on a normal diet with the addition 
of plenty of huids and glucose. On the day before the operation a light diet 
is Instituted, and on the following morning a glass of glucose and barley water 
is given. Thus no purgatives or wash-outs are administered for fully twenty- 
four hours before the operation, and during this period the bowel is kept at 
rest as mudi as possible. Except for die last four or five days the patients are 
allowed up in the usual way and are permitted to leave hospital for gentle 
exercise. During the latter part of the preliminary pre-operative treatment, 
however, they are allowed up only to wash and batlie. An intestinal antiseptic, 
such as dimol or salol 5 grains twice daily, is usually given, and on the night 
before the operation sleep is assured by giving 10 grains each of medinal and 
aspirin. 

Various tests are carried out on the patient. The haemoglobin and blood 
count are estimated; if they are low, intra-muscular injections of campolon are 
given and ferrous sulphate tablets, two t d.s., administered by mouth. In severe 
cases of anemia 1 or 2 pre-operative transfusions are of benefit in making the 
patient safe for operation. The urea concentration and the blood urea are 
determined. In cases in which the results are above the bonlerline of safety 
an extended period of preliminary treatment helps to bring these values nearer 
to normal, and especially the blood urea is lowered by the relief of Uie intes- 
tinal obstruction. In all cases a Wassermann test is carried out and the urine 
examined. 

A useful index of the safety of the operation is the cardiac index, which is 
the quotient obtained by dividing the pulse pressure by the diastolic pressure 
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and multipl)ing the result by 100. A patient with an index of less than 25 is 
a \ery sesere risV., the operation usually being fatal, and the mortality is in- 
creased svhen the quotient is abose 75. 

In cases admitted with acute obstruction, or in which it des’elops during the 
preliminary treatment of cleaning the bowel, a carcostomy must be performed 
at once; and, after the bowel has been drained for several da^-s, wash-outs can 
be carried out through this opening as well as through the rectum. 

An hour before the operation a hypodermic injection of omnopon gr. 1/3 
and scopolamine gr. 1/150 is given, and shortly afterwards a catheter is passed 
and is retained. This is essential so that the bladder may be completely emptied 
when the patient is on the table, for any distension whatsoever materiall} 
hinders the manipulations deep down in the pelvis at the operation. The 
patient is anxsthetised in bed with pentothal sodium; intravenous anaesthesia 
and spinal anesthesia are given in the theatre with a 1 in 1500 solution of 
percaine, the Etherington Wilson technique being used. After this, pressure 
is made with the fist on the supra-pubic region and the catheter is slowly 
withdrawn. It is necessary' to maintain pressure until the withdrawal is com- 
plete, for, if this is not done, air is sucked into the bladder, and the hindrance 
produced by this is the same as if the organ weie filled with urine.^ 

The Abdominal Poition of the Of)eration. The patient is placed 
in the Trendelenburg position and the abdominal cavity is opened 
through a long right paramedian incision which starts from the crest 
of the pubis and extends upward to a point one inch or so above the 
umbilicus The skin margins arc protected in the usual manner, and 
a suitable self-retaining retractor is inserted to keep the edges of the 
wound widely separated during the abdominal portion of the opera- 
tion. 

The abdominal and pelvic exploration is carefully and method- 
ically conducted, and if there is no contra-indication to the per- 
formance of this procedure the intestines are packed away out of the 
field of operation, the pelvic colon is drawn through the wound, 
and the position of its blood vessels in the mesocolon is noted. There 
may be some difficulty in doing this, owing to the sigmoid loop being 
adherent by white filmy adhesions to the floor or, more frequently, 
to the lateral wall of the pelvis. "WTien such adhesions are encountered 
they should be snipped through with scissors on the outer side of the 
pelvic mesocolon so as to mobilise the adherent portion of the colon 
and thus permit of its being easily delivered outside the abdominal 
cavity. 

8 Stanley Ajiett. Lancet, 2 15IG, 1938. 
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The next step in the operation ainsists in applying a strong liga- 
ture to the inferior mesenteric artery at the seat of election, i.e., 
between the first and second sigmoidal branches. 

^Vhen the pelvic mesocolon rontains little fat the position of these vessels 
can be seen readily, and there is no difficulty in applying the ligature at the 
correct spot, but in obese subjects the vessels cannot be seen. Under these cir- 
cumstances it is ad\ isable to place the ligature on the inferior mesenteric artery 
at the lesel of the bifurcation of the abdominal aorta, as that point is half 
an inch below the origin of the first sigmoidal branch, and ivell abo\e the 
origin of the second branch. 

It is neser necessary to expose the vessels by dissection, as, by so doing, 
somewhat free bleeding may ensue from brandies of the sigmoidal veins which 
obsaires the view and embarrasses the operator. The simplest svay is to transfix 
the pelvic mesocolon by passing an aneurysm needle behind the inferior 
mesenteric vessels at the lesel of the bifurcation of the aorta and then to 
ligature the mesocolon en masse. When applying this ligature the position of 
the left ureter must be borne in mind. 

At the les-el of the bifurcation of the aorta the ureter is from three-quarters 
of an indi to an inch to the left of the inferior mesenteric artery, but at the 
lesel of the promontory of the sacrum they are dose together, so that if the 
mesocolon is transfixed too low dmvn the ureter is in danger of being included. 

Ligature of the inferior mesenteric artery, as the first step in the operation, 
ensures a practically bloodless field during the subsequent steps of the pehic 
portion of It, and is therefore essential. This having been done a second ligature 
is placed on the vessels about an inch below the first in order to control venous 
bleeding from the distal part of the mesocolon when it is divided. 

It is my practice, however, during the first stage to divide the 
lateral peritoneal leaf of the mesosigmoid, to extend this incision 
dotvnu'ard into the pelv’is by the side of the rectum, then across 
the base of the bladder in the male or across the posterior aspect 
of the cervix in the female, and then upward on to the opposite side 
of the mesentery in order to display both ureters and to impart a 
greater degree of mobility to the sigmoid colon and rectum before 
isolating the main rascular pedicle and ligaturing it close to the aortic 
bifurcation with stout silk threaded on a curv'cd aneurysm needle 
(figs. 282 and 283). This is a departure which does not find favour 
with Miles, who continues his description of the operation thus: 

The pelvic mesocolon is divided completely immediately below the first 
ligature, and then the peritoneum, on either side of the line of origin of the 
mesocolon, is incised downward as far as the promontory of the sacrum. ^Vhen 




Fic. 282.— The Abpomino-Perineai- Resectjov of the Rectum— Mh-es’s 
Operation. 

The operation is commenced by mobilising the pelvic colon. 



Fig. 283.— The Abdoshno-Perineal Resection or the Rectum— Miles’s 
Opekatiov. 

TJie main vascular pedicle is being ligalured. 
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this is being done on the left side, the position of the left ureter should be 
carefully ascertained lest it be divided or otherwise injured. As soon as the 
peritoneum has been divided on both sides as far as the promontory, the 
cellular space, between the anterior surface of the sacrum and the terminal 
part of the pelvic mesocolon, comes into \ietv. 

By thrusting the fingers of the left hand into this space the terminal portion 
of the peUic colon and the rectum can be stripped readily from the anterior 
surface of the sacrum as far as the sacro coccjgeal articulation. At the latter 
point the fascia propria of the rectum is closely adherent to the periosteum 
of the lower border of the sacrum and cannot be stripped from it, thus indi- 
cating that the level of the articulation has been reached. 

Occasionally one or two dense bands of connectise tissue e'ctend from the 
fascia propria to the sacrum (fig. 284). Tliese should be divided with scissors 
rather than torn from their sacral attachments lest by so doing a presacral 
vein be lacerated and give rise to troublesome bleeding. The left hand is now 
introduced into the presacral space thus opened up and the rectum is pressed 
forwards and upwards in order to raise and render prominent the peritoneum 
lining the floor and the lateral walls of the pelvis. Tlie pelvic peritoneum thus 
raised is divided fonvards on either side parallel to tlic brim of the true pelvis 
as far as the base of the bladder, care being taken not to injure the iiretcn 
which often adhere closely to the peritoneum. These incisions in the perito- 
neum, along the brim of the true pelvis, are continued until they meet an- 
teriorly behind the base of the bladder in the male or tlie upper part of the 
vagina in the female. 

The separation of’the anterior wall of the rectum from its connections is 
next proceeded with. In the male, a well-marked stratum of loose areolar 
connective tissue exists between the fascia propria of the rectum and the laver 
of recto-vesical fascia which binds the vesiciilae seminales to the base of the 
bladder. ^Vhen this line of cleavage is found the separation of the rectum from 
the vesiculic seminales and the base of the bladder is easily effected, but unless 
care be exercised the space containing the vesiculaj may be opened up, and then 
the dissection becomes extremely difficult, so that the vesicul® or the vasa 
deferentia may be injured. It is important that the separation of the rectum 
anteriorly should extend as far as the upper border of the prostate gland. 

As soon as the rectum has been freed from its connections both anteriorly 
and posteriorly down to the points indicated above, the lateral attachments of 
the rectum can be readily made out. Tliese consist, on either side, of a broad 
band of dense connective tissue, varying in depth from two to three inches, 
whidi passes forwards and outwatds from tlie lateral walls of the rectum 
towards the base of the bladder at the point where the ureters terminate. These 
bands, the lateral ligaments of the rectum, must be completely divided down 
to the upper surfaces of the levator ani muscles (fig. 285). The middle hsmor- 
rhoidal artery, which passes in the substance of the ligament to its distribution, 
is always divided but is seldom of sufficient size to need a ligature. 




Fig. 284.— The Abdo^iino-Perineal Resection or the Rectum— Miles’s 
Operatio.v. 

The rectum is being freed from the sacrum. 
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Fig. 285.— The Abdomino-Pejuneai. Resectio.v of the Rectu.m— Miles's 
Oferation. 

Division of the lateral ligaments of the rectum. 


The rectum having thus been freed from its connections anteriorly 
as far as the upper border of the prostate or the upper third of the 
posterior wall of the vagina, posteriorly down to the level of the 
sacrococc)'geal joint, and laterally to the upper surface of the levator 
ani muscles, the pelvic colon is steadied and crushed with three 
de Martel clamps at the seat of election, which is a point situated 
approximately 3 inches from the end of the descending colon. The 
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middle clamp is removed and the crushed groove of bo^vel ^vhich 
remains between the proximal and distal clamps is slowly burned 
through with a cautery. The distal end of the pelvic colon embraced 
in the cle Martel clamp is next pushed downward into the pre-sacral 
space until it rests at the level of the sacrococcygeal articulation 
where it can easily be reached when the perineal portion of the 
operation is being performed. The remainder of the distal part of 
the pelvic colon is now crowded dowm into the cavity of the pelvis 
and preparations are made for re-establishing the floor of the pelvis 
with mobilised peritoneum. 

Miles has frequently stressed the fact that the large gap which 
remains in the pelvic peritoneum cannot be closed by dissecting up 
the peritoneum from the lateral walls of the pelvis. However much 
the peritoneum may be mobilised at the sides of the gap, the edges 
can only be approximated posteriorly in front of the promontory of 
the sacrum and sutured to the stump of the pelvic mesocolon. The 
large pear-shaped gap remaining after this has been done can be 
readily filled in, however, by dissecting iip the peritoneum with the 
fingers from the base and from the lateral aspects of the bladder in 
the male and stretching it backtvard across the gap and suturing it 
there; or by dissecting up the innermost layers of the broad ligaments 
in the female and utilising them to fill up the space, as may be noted 
in figure 286. 

It is imperative that the suture line in the netv peritoneal floor 
should be intact and practically waterproof (fig. 287). When there- 
fore the peiitoneum is thin and likely to tear, an omental graft 
should be used to reinforce the suture line. 

When the suturing is completed, the newly reconstructed pelvic 
floor will be seen to lie almost at the brim of the true pelvis, but in 
process of time this diaphragm is pushed and dra^vn downward into 
the depths of the pelvis. 

The proximal end of the pelvic colon embraced in the de Martel 
clamp is now used for establishing a permanent colostomy. The best 
position for this is at a point situated 1^ to 2 inches medial to the 
left anterior superior iliac spine along an imaginary line extending 
from that bony prominence to the umbilicus. A circle of skin ll/^ 
to 2 inches in diameter is excised, its centre being at a point at the 
junction of the outer and middle thirds of an imaginary line drawn 
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Fic. 286.— The Abdomino-Perineai- REStcnov of the Rectusi— Miles's 
Operatiov. 

Commencement o£ the leconstruaion o£ the peltic Hoot. Note the position 
of the silk suture. 

from the anterior superior iliac spine to the umbilicus. Tlie object 
of excising the circle of shin is to prevent subsequent stenosis of the 
stoma. The tvound is deepened, the aponeurosis of the external 
oblique is divided to the extent of I to 1 1,4 inches, and the muscular 



Fig. 287.— The Abdomino-Perineal Resection of the Rectum— Miles’s 
Operation. 

The pelvic floor has been reconstructed and ilie lumbar gutter shut off with 
a few interrupted sutures. Note the method of anchoring the stump of colon 
in the small iliac wound. 

fibres of the internal oblique and tiansversalis muscles are then sepa- 
rated in the direction of their fibres by blunt dissection. 

An opening just large enough to admit a finger comfortably is now 
made in the transversalis fascia of the peritoneum, and through this 
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small opening the stump of the proximal end of the pelvic colon is 
dratvn and fixed into position at the upper and lower angles of the 
^s’ound by means of sUk sutures (see fig. 287 [G and 7]). It will be 
noted that these sutures do not pick up any portion of the botvel wall. 
The stump of colon projecting through the small stab wound should 
protrude at least Ij/^ to 2 inches beyond the level of the skin. "When 
the exteriorised limb of large bowel is unduly redundant it can quite 
easily be cut down to the desired length some ttvo or three iveeks 
following the operation when the abdominal wounds have firmly 
healed. 

The abdominal portion of the operation is completed by inserting 
a few interrupted catgut sutures between the cut edge of the pelvic 
mesocolon and the lateral wall of the pelvis so as to shut off com- 
pletely this potentially dangerous gutter; by removing the abdominal 
packs and stvabs; and then by suturing the long paramedian incision, 
layer by layer, with No. 1 twenty'day chromic catgut. 

Temporary dressings are applied to the wound, and the patient is 
turned over on to his right side and placed in Sims' position so that 
the perineal portion of the operation may be carried out. 

The Perineal Portion of the Operation. In an uncomplicated case 
Miles usually completes the abdominal portion of the operation in 
forty-five minutes, and the perineal part in fifteen minutes. Here is 
his own account of the perineal portion of the operation; 

The anus having been closed by means of a purse-string suture, a transterse 
incision about four inches in length is made at the level of the sacro-cQCC)geal 
articulation. From the centre of this a longitudinal cut is made in the inter- 
natal furrow, and carried down to a point one inch from the posterior margin 
of the anus. From the inferior extremity oC this, incisions are carried to the 
right and to the left of the anus in the shape of a horseshoe, and the anterior 
extremities of these are joined by a transverse cut (fig. 288 [2]). It is important 
that the arms of the horseshoe sfiould embrace as wide an area of peri anal skin 
as possible, because the skin in this region is especially prone to develop re- 
current growth. The gluteal skin flaps are then reflected and retracted out 
of the way, thus la) mg bare the coccyx. 

The sacro-cocc)geal joint is opened and the coccyx dissected out; the in- 
cisions surrounding the anus are then deepened so as to include as much as 
possible of the ischio-rectal fat. It is never necessary to remove a piece of the 
sacrum, as ample room is provided by removal of the coccyx alone. In fact, 
sufficient room for the completion of the operation can be obtained without 
even removing the cocej’x; but 1 think it is best to remove it, because as the 
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cocqgeus muscles must be removed, the bone would be left without any lateral 
attachments. 



Fig. 288.— The Abdomino-Perineal Resection of the Rectum-Miles’s 
Oferatton. 

The essential steps of the perineal portion of the operation are depicted. 


A small transserse incision is made into the dense connectne tissue imme- 
diately belosv the sacrum, tvhere the attachment of the fascia propria recti can 
readily be detached fiom the \entral aspect of ihe lowermost piece of ilie 
sacrum. The index finger is then thrust into this, when, supposing that the sep- 
aration of the rectum from the front of the sacrum has been carried down 
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to the level advocated above, it readily passes into the space containing the 
isolated bowel. A transverse incision is then made through the coccjgeus muscle 
on either side, extending outwards as far as the great sacro-sciatic ligaments. 
Through the ample opening thus made tlie isolated bowel is drawn down to 
its full extent. 

■\Vhen the separation of the anterior connections of the rectum have been 
carried dovvTi to the prostate during the abdominal part of the operation, the 
base of the bladder and the vesicute scminales, with the vasa defercntia and 
the upper part of the prostate, come into view {this is clearly seen in 
figure 288 [I]) . In the female, the upper half of the posterior vaginal wall 
can be plainly seen. 

By making traction upon the bowel with the left hand the levatores ani 
are put on the stretch. If they do not come into view, it is because the lateral 
ligaments of the rectum have not been completely divided from above. In that 
case considerable difficulty may be experienced in delivering the loosened bowel 
through the perineal wound, and until the lateral ligaments have been com- 
pletely severed the levatores cannot be divided. The levatores are now divided 
at their origin from the lateral wall of the pelvis, the pubo-prostaiic fibres 
being detached from the prostate. 

In those instances in which the growth is situated on the anterior wall of 
the ampulla of the rectum, I alwa)$ make a practice of dissecting away the 
prostatic capsule as vvell lest invasion of it may have commenced. 

All that now remains to bo done is to dissect away tlie anterior wall of the 
anal canal from the tissues forming the centra! point of the peTinetim, great 
care being taken not to wound the membranous portion of the urethra in so 
doing. It is not necessary to inirodtice a sound into the bladder for the purpose 
of indicating the position of the urethra. 

After the removal of the rectum and the isolated portion of the pelvic colon, 
usually about sixteen inches in length, a large cavity is left. This cavity is sur- 
rounded by bony structures behind and at the sides, and it is absurd to suppose 
that it can be sewn up so as to obtain healing by primary intention. The cavity 
must heal graduall) by graniilaiion, portions only of the skin incision being 
brought together by sutures. 

I always pack the cavity with long strips of gauze, so as to afford support 
to the new pelvic floor formed only by peritoneum. It is not adv isable to allow 
the gauze to be in direct contact with the walls of the cavity, because it becomes 
firmly adherent to them, and gives considerable pain and trouble to tire patient 
when it is removed. 

In one of my earlier cases, the peritoneum of the pelvic floor was tom when 
the gauze was removed, and a coil of small intestine became herniated throvigh 
the opening. I alwa)s use a sheet of green protective, two feet square, for lining 
the cavity, and then pack the gauze into it, the subsequent removal of the 
gauze thus being rendered easy and painless. 
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Dressings and bandages are then adjusted, and the patient is turned 
upon his back so that the abdominal wounds may also be dressed. 
Before the patient leaves the table the de Martel clamp on the 
proximal end of the pelvic colon is removed, and the open end of 
the botvel is covered ^vith green protective and a pad of gauze. 

Treatment During the First Forty-eight Hours After Operation. 
The patient is transferred to his bed in the theatre, and if shock is 
severe the foot of the bed is raisetl on blocks as soon as he returns to 
the ward. 

All the patients are immediately given a transfusion of one pint of 
blood. The blood is introduced into the internal saphenous vein in 
the leg or into a vein in the outer aspect of the arm, at the rate of 
about 20 drops per minute, and when this has been run through, a 
continuous saline-glucose solution is substituted. The continuous 
drip is maintained for forty*eight hours, during which time some 
7 to 8 litres of fluid are administered. Fluid by mouth is withheld 
during this period in order to diminish the risk of acute dilatation 
of the stomach and post-operative ileus. If there is early evidence of 
ileus a duodenal tube should be passed and suction-siphonage carried 
out without delay. 

Frequent mouth-washes are given and the patient is encouraged to 
suck acid drops and the like in order to keep up a steady flow of 
saliva. Ornnopon. gr. 1/6, is injected as soon as the patient awakens 
from the anesthetic. Further injections arc ordered as required to 
allay restlessness and pain. 

Aylett emphasises two important points in the nursing care: 

(a) The patient should on no account be allo^ved to remain on his 
back for more than six hours; after this time he must be turned on 
his side. If this six hours be exceeded, even in patients with appar- 
ently normal arteries, there is a tendency for the perineal wound to 
become gangrenous and to slough around the sutured area. 

(b) When the patients are lifted in bed they must be raised by 
arms placed behind the knees and round the chest, as the perineal 
wound is readily torn if any drag is placed on the upper part of 
the tiiighs or buttocks. 

The question of attention to the bladder arises about eight to ten 
hours after operation. A distended bladder is a danger, as it may 
stretch or tear the newly-reconstructed peritoneal pelvic floor. Again. 
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the normal tone of the bladder is lost for some days if it is allowed to 
remain abnormally distended for any length of time. The patient is 
encouraged to pass water at the end of eight to ten hours; if he 
cannot do so, three subcutaneous injections of esmodil are given at 
inien’als of t^venty minutes. If there is no response after the third 
injection, the patient should be catheterised, and the bladder washed 
out Avith 1/10,000 oxycyanide of mercury solution. The catheterisa- 
tion must be repeated every’ eight hours for the next two or three 
days, after which time it tvill be found that normal function is usually 
established. 

In females it is safer to insert a self-retaining catheter before the 
operation and to keep it in situ for two to four days rather than to 
resort to repeated catheterisation tviih Its attendant risks. 

In the early post-operative period the patient is given inhalations 
of oxygen, and later on deep breathing exercises are instituted. 

The Treatment After the First Forty-eight Hours. At the end of 
forty-eight hours the patient starts to take fluid nourishment by 
mouth. At first, sterile tvater in 2-oz. doses is gi\’en hourly for eight 
hours, and for the succeeding similar period 4-oz. drinks are allowed. 
At the end of this time the amount of water given is gradually in- 
creased, being varied with tea, barley s\’ater, glucose-lemonade and 
fresh fruit juices, until about the fourth day when a light non- 
residue nutritious diet is ordered. 

The perineal wound is dressed for the first time seventy-two hours 
after the operation. After the packing has been removed, the cavity 
IS gently irrigated with: {a) hydrogen peroxide (10 volumes) one 
pint, followed by (b) perchloride of mercury, 1 /jOO (one pint), fol- 
lowed by (cj two pints of normal saline solution. Irrigation with 
these solutions is carried out twice daily during the first week, after 
which period a solution of iodine or dettol (two drachms to the pint) 
is substituted. 

The colostomy usually works spontaneously about the third or 
fourth post-operative day. On the morning of the fifth day a simple 
enema is given through the colostomy, and on the follotving day a 
saline purgative is prescribed. The colostomy ■wash-oirt is repeated 
daily until the patient is discharged from hospital. At the end of a 
week, the excess of bowel forming the colostomy is cut down. Digital 
dilatation of the stoma is performed daily after the twelfth post- 
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operative day, until the tendency to contract during the healing 
process has ceased. 

TJje patient is allotted to get out of bed for the first time on the 
eighteenth day for twenty to thirty minutes. By this time the perineal 
cavity is small and easily dressed. Any tendency to cpithelialisation 
of the cavity by ingrowth from the surface is controlled with a silver- 
nitrate stick, and in seven to eight weeks the wound should be healed. 
Unless the patient is instructed on bis discharge to retrain from 
sitting in the plumb position equally on both buttocks, the perineal 
wound while still delicate will often split open and bleed freely. A 
suitable colostomy belt with a shallow cup is ordered. 

4. Two-Stage Abdomino-Perineal Resection of the Rectum — 
Lahey’s Method. This is the best of the many wo-stage modifications 
of Miles’s operation. It was first described by Lahey in 1930 (Surg., 
Gynec. & Ohst., 51:692, 1030) and modified by Cattail four years 
later (New England J. Med., 210:403, I9S4). A full account of the 
indications, the advantages, the disadvantages, the operative tech- 
nique and the results of this two-stage method of resection of the 
rectum is given by Lahey and Cattell in the Ameiican Journal of 
Sxirgety (27:201, 1935), and by Cattell in The Surgical Clmics of 
Noilh America (19;657, 1939). 

It has always seemed strange to me that this carefully thought out 
and successful operation should have met with such scant recognition 
in this country. The following arc some of the criticisms Avhich I have 
heard levelled against this procedure: 

(a) The malignant lesion in the rectum is left in situ for at least 
two Av’eeks longer on account of the interval bettveen the two stages 
of the operation. I do not consider this to be an important delay in 
view af die loug-sCanding history udiick obtains in most oF these 
cases. 

(b) It does not divide the operation into two equal parts, since 
the second stage consists of an abdominal and perineal resection, 
making it necessary to open the abdomen during both the first and 
second stages. It is true that the first stage is a more extensive opera- 
tion than that which follows the performance of an ordinary looji 
colostomy. 

(c) Adhesions as a result of tlie first-stage operation may compli- 
cate the second-stage resection. There is no doubt that certain techni- 
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cal difficulties arise when abdominal adhesions are encountered 
during the second laparotomy; but these difficulties have now been 
largely circumvented by means of the technique of the first stage of 
the operation. 

(d) There is the additional danger entailed in submitting the 
patients to two anaesthetics, and to two major operations rs'ith all 
the attendant risks. These risks are certainly not so great as those 
associated trith a one-stage operation improperly applied, and I do 
not regard this as an important disadvantage. 

The advantages of this two-stage operation may be outlined as 
follows: 

(a) General: (i) the patient’s general condition can be considerably 
improved benveen the stages; (ii) a normally functioning colostomy 
is established before the radical part of the operation is performed; 
(iii) the operation can be carried out in patients suffering from 
chronic or even sub-acute large-bowel obstruction; (iv) a peritoneal 
immunity may conceivably result from handling and dividing the 
bowel at the first stage, as is suggested by the low incidence of peri- 
tonitis follo^ving the second operation; (v) there is less operative 
shock; (vi) the operation is no less limited in extent than Miles’s 
procedure; and (vii) it can be performed more often in complicated 
cases as well as in elderly and poor-risk subjects. 

(b) Local: (i) cleansing of the tumour-bearing segment of bowel 
by irrigations can be carried out simply, expeditiously and ivithout 
danger; (ii) this cleansing and attention to the distal segment of 
bowel diminishes oedema and infection and often leads to a consider- 
able reduction in the sbe of the malignant mass, thus rendering 
mobilisation and resection of the rectum easier; (iii) viability of the 
segment to be resected is maintained between the stages. 

I have practised this operation on a number of occasions trith a 
low operative death-rate, and it is my firm conviction that the ad- 
vantages of this tt\’o-stage abdomino-perineal resection far outiveigh 
the disadvantages. It is. of course, trite to state that no one type of 
operation should be applied to all patients with cancer of the rectum 
and rectosigraoida! junction. 

At the Lahey Clinic the following range of operations is utilised 
for rectal cancer: 

(n) One-stage abdomino-perineal resection (Miles). This is per- 
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formed in approximately 20 per cent of the cases and includes the 
good-risk patients and particularly those under 5*5 years of age. 

(b) Two-stage abdomino-perineal resection (Lahey). This is em- 
ployed in 60 per cent of the cases. 

(c) Anterior or abdominal resection with permanent colostomy 
(Hartmann). This operation is carried out in only 5 per cent of the 
cases. There are a number of elderly obese poor-risk cases who ti'iII 
not successfully widistand an abdomino-perineal resection in eithci 
one or two stages. For such patients ivith a high rectosigmoidal lesion, 
and more especially •where the growth is situated above the peri- 
toneal reflection, Hartmann’s method would appear to be particu- 
larly suitable. 

(d) Perineal excision with permanent colostomy (Lockhart-Mum- 
mery). This method is used in 1.5 per cent of the cases and is 
eminently applicable to the lotv rectal growths •^v’hich occur in aged 
or infirm patients. 

The utilisation of these four operations for resectable malignant 
cancers of the rectum has permitted a gradual extension of operabil- 
ity. so that at present few patients are found with this dread disease 
who cannot entertain some hope of benefit by some one type of 
resection. 

What are the results of this two-stage method of excising the 
rectum? Caitell puts the case as follows; 

5Ve lia\e utilised this two-stage abdomino-perineal resection in o\er 175 
cases ol carcinoma o£ the rectum. We feel that its value has been clearly 
demonstrated. It has been one of llie impouant factors in increasing our 
operability rate from 55% in 1927 to 89% m 1937. The opcralive-mortaliiy for 
iJiis operation, even wlien adapted to poor-risk patients and those with exten 
siie nwlignancy, has remained between 10 anti 13%. Furthermore, it has given 
as good results so far as recurrence goes as the one-stage abdomino-perineal 
lesection.* 

First Stage of the Lahey Method. A spinal anesthetic is given, the 
abdomen is prepared in the usual manner, and the patient is placed 
in a slight Trendelenburg position. A vertical left para-umbilical 
incision, 4 inches long, is made at the junction of the middle and 
outer thirds of the rectus muscle, extending equally above and below 
the umbilicus. All the layers of the abdominal wall are divided in 

« Cattell. Surg CJin. N. Am., 19 657. 1939. Courtesv of W. D. Saunders Co 
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line with this incision, which possesses these ad\‘antages: If the case 
proves inoperable, a simple loop colostomy can be performed without 
difficulty, as the sigmoid colon is ready to hand; if a Hartmann or 
Miles operation is indicated, the incision can be extended downward 
to the pubis; if the tu'o-stage abdomino-perineal resection is deemed 
advisable, it offers the best exposure for the first-stage procedure, 
since this is confined to the sigmoid loop; it allows of a more saiisfac- 
tor)- closure of the lateral gutter under direct vision; and finally it 
permits of the opening of the abdomen at the second-stage operation 
at a point not complicated by a previous incision. 

Following the abdominal exploration, the sigmoid colon is pieVed 
up and the loops of small intestine are packed out of the tvay with 
large gauze stvabs. The avascular reflection of the parietal peritoneum 
on to the sigmoid colon laterally is put on the stretch and divided 
with scissors to the level of the iliac vessels below and then continued 
upward along the outer border of the descending colon. This allows 
of a most satisfactor)' mobilisation of the pelvic colon which can 
no'v be lifted boldly fonvard and pulled across totvard the middle 
line The sigmoidal branches of the inferior mesenteric arier>' and 
those of the left colic artery can be seen, or at least felt, and the site 
for the division of the sigmoid selected. TTiis site for the transection 
is based on the distribution of the blood ^'esseIs as well as on the 
mobility of the colon both proximal and distal to this point. 

The peritoneum over the mesosigmoid is then incised on each side 
so that the anastomotic vessels between the sigmoidal and left colic 
arteries can be isolated, clipped, divided, and ligatured individually. 
The fatty mesosigmoid is divided vertically down to the superior 
hsmorrhoidal blood lessels, svhich must in all cases be most scru- 
pulously presented as they are the main source of nourishment to 
the distal segment of bowel (fig. 289). It must be emphasised here 
that the presenation of these vessels is the most important part of 
the first-stage operation. 

The medial portion of the wound is ele\ated and the peritoneal 
reflection o\er the bladder is visualised before making a small stab 
wound in the middle line, some two finger-breadths abo^e the 
s>Tnphysis pubis. TTirough this stab wound a large cuiwed hxmo- 
stat is passed to grasp the sigmoid colon at a |x>int distal to the line 
selected for the transection of the bowel. 



Fio. 289.-TKE Abdomino-Ppeineal Rbection or rar Rectum in Two Stages 
— Lahey’s Method. 

The more important steps in the first stage are illustrated. (After Laltcy and 
Cattell.) 

A second damp is then placed through the original wound on the 
proximal side and hard up against the curved clamp, and the bowel 
is divided between the clamps with a cautery (see fig. 289). Any 
redundancy o£ the boirel beyond either clamp is slowly burned away 
to avoid contamination. 
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The peritoneum of the suprapubic stab wound and of the medial 
side of the main incision is now firmly retracted and the curved 
clamp holding the end of the distal segment of bowel is brought out 
on to the surface of the abdomen without its coming in contact with 
the peritoneum. The forceps grasping the edges of the peritoneum 
or stab wound are released, and the skin is closed loosely about the 
implanted distal segment. This completes the suprapubic implanta- 
tion, and the wound is sealed off with cellophane squares and gauze 
swabs- 

The proximal limb of colon embraced by the clamp is noiv dnnvn 
vertically upward and put slightly on the stretch so that the lateral 
lumbar gutter which exists between the external aspect of the bowel 
and the parietal peritoneum can be closed by suturing the parietal 
periionetim to the peritoneum along the border of the sigmoid. It is 
best to use interrupted catgut sutures and to see that this approxima- 
tion is carried out in a vertical direction to this segment of bou'el 
(see fig. 289). 

At this stage the cut edge of the mesosigmoid will be seen to be 
stretched in a V with the apex in the region of the superior hajmor- 
rhoidal vessels and extending upts'ard and outtvard to the proximal 
and distal loops. The free edge of the omentum is picked up and 
stitched with interrupted sutures to the upper side of the denuded 
mesocolon. The first suture should be placed close to the superior 
hxmorrhoidal blood vessels, and after anchoring the omentum to the 
distal cut margin of the mesosigmoid the proximal cut margin of thb 
structure is joined to the omentum. The final sutures include small 
portions of omentum, mesosigmoid and parietal peritoneum, at the 
points of emergence of the two limbs of bowel, so that no gap remains 
through which a portion of intestine may become strangulated. It 
will facilitate matters at the second operation if the free edge of the 
omentum is tacked down to the medial border of the meso<olic peri- 
toneum, as illustrated in figure 289. The original wound is now closed 
in layers about the proximal limb, tabs of fat or appendices epiploicse 
being anchored at each side of the peritoneal closure. 

Interval Between the Stages, If there is evidence of obstruction, 
the clamp on the proximal end of the bowel is removed, and a 
catheter is immediately inserted. If on the other hand there is no 
evidence of gaseous distension, the clamp may with admntage be left 
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in place for forty-eight hours. The distal clamp is removed on the 
fifth post-operative day, and irrigations are commenced. The distal 
segment of bowel is thoroughly u’ashed out two or three times a day 
with normal saline solution or some weak antiseptic solution until 
the time of the second-stage operation. A thorough flushing of the 
excluded segment can be achieved by inserting a large catheter into 
the suprapubic colostomy and by placing a rectal tube or procto- 
scope in the anus to provide an exit for the fluid which is introduced 
from above. 

In the presence of obstructive lesions of the rectosigmoidal region 
or where the rectum is filled with a large fleshy mass of growth, it 
may be necessary to wash out the gut both from above and from 
below: but alter a few daj-s k is usually possible to carry out the 
irrigations satisfactorily in a through-and-through manner. All the 
pent-up fiscal matter and all the daily accumulations of blood, mucus 
and pus can be u-ashed away so that the distal segment can be kept 
in as clean and healthy a condition as possible. 

The permanent colostomy works spontaneously on the third or 
fourth day after operation, and after this time occasional enemata 
may be required. The average length of time between the stages is 
fifteen days, but the second stage can be delayed even longer if the 
patient is not responding satisfactorily to treatment, as the lou'er 
loop is viable. 

Second Stage of the Lahey Method. The bladder is catheterised, 
continuous glucose-saline solution is run into a vein, a spinal ancTs- 
thetic is administered, and after suturing the suprapubic stoma the 
functioning colostomy is scaled off with adhesive dressings. The 
abdomen is lavishly painted with alcohol and fresh sterile towels are 
applied before making a midline incision, which commences just 
below the umbilicus. The abdomen is opened and the incision is 
extended doivnivard to enclose the implanted loop, which can be 
speedily disconnected, care being taken during the dissection to 
avoid any injury to the bladder (fig. 290). The omentum, which will 
be found firmly adherent to the V-sliaped mesosigmoid, is freed by 
blunt dissection from the distal loop right down to the point of its 
attachment over the superior hxmoixhoidal blood vessels. The firm 
fixation of the omentum to the proximal loop is left undisturbed 
throughout the operation. 



Fig 290.— The Abdomino-Perineal Resection of the Rectum in Two Stages 
— Lahey’s Method. 

The more important steps of the abdominal portion of the second stage of 
this method are shotfn. (After Lahey and CatieH.) 
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As soon as the lower limb of bowel has been completely liberated, 
a thin sheet of rubber tissue is tied over it in order to avoid soiling 
during the abdominal dissection. From this point onward the opera- 
tion is in many respects similar to the remainder of the one-stage 
abdomino-perineal resections already described, except that the main 
blood vessels are ligatured below the origin of the last sigmoidal 
artery. 

The superior hasmorrhoidal blood vessels are lifted above the 
sacral promontory and isolated, and both ureters are identified before 
the vascular pedicle is tied off in two places and divided between 
these ligatures. After division of these blood vessels, an incision is 
made on each side of the peritoneum of the lateral pelvic wall, im- 
mediately medial to the course of the ureters. These incisions are 
produced downu’ard and meet in the mkidle line. In the male, the 
anterior portions of these incisions cut across on a level with the 
base of the bladder; in the female, the incision crosses the uteio- 
sacral ligaments at the level of the cervix, at which point the vaginal 
plexus of veins is encountered. 

In the posterior dissection the fingers steal in behind the rectum 
into the pre-sacral space and lift the rectum bodily away from its 
attachments in this region right down to the sacro coccygeal articula- 
tion (see fig. 290), The pre-sacral nerves will now he exposed, and in 
cases of doubtful operability it is wiser to divide them. The lateral 
ligaments of the rectum are next divided by a combination of sharp 
and blunt dissection, down to tlie lev’ator ani muscles. In the male, 
the anterior dissection will not be complete until the lower posterior 
wall of the bladder comes freely into view, until the seminal vesicles 
are displayed, and until the upper half of the prostate is clearly 
visible (see fig. 290). In the female, the anterior dissection frees the 
rectum from the cervix and from the upper third of the posterior 
wall of the vagina. If the growth has extended and implicated the 
cervix, uterus or broad ligaments, pan-hysterectomy should be carried 
out at this point, leaving the uterus and its appendages attached to 
the rectal segment. The entire group of structures can be reduced 
into the pelvis ready for delivery through the wound which is later 
made in the perineum. 

The louver segment of bmvel is nmv freed as completely as possible 
by the anterior, the lateral, and the posterior dissection, and this 
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segment is not\’ crammed down into the pre-sacral space before closing 
the wide gap in the floor of the pelvis with mobilised peritoneal 
flaps. Probably the most important step in the second stage of the 
operation consists in the freeing up of these pelvic peritoneal flaps so 
that the neu- diaphragm can be reconstructed without any degree of 
tension. These flaps are freed by a combination of sharp and blunt 
dissection, tvell beyond the ureters, and by lifting the peritoneum off 
the posterior and lateral walls of the bladder with the fingers. 

The no^v mobilised peritoneal flaps are sutured together, and if 
any weak spot remains in the suture line this is reinforced with the 
free margin of omentum which was previously detached from the 
distal portion of the divided mesosigmoid. 

In female patients the uterus may sometimes be utilised to rein- 
force this suture line, as shown in figure 291. 

The incision is closed in layers without drainage of the peritoneal 
cavity, although a small suprapubic drain is led down to the sutured 
parietal peritoneum, and at times another drain is placed in the 
upper angle of the incision. 

The Perineal Portion o/ the Operation. The perineal part of the 
operation is performed with the patient lying on his left side in a 
modified Sims position. The anus is closed with two pune-string 
sutures of silk, and a triangular incision, with the base toward the 
genitals, is made in closing the anus and the internatal fold (see 
fig. 291). This incision is deepened through the fatty tissues and the 
ischio-rectal fascia, do^vn to the lesator ani muscles. The coccyx is 
not removed. A transverse inebion is now made across the unyield- 
ing pelvic fascia, just in front of the coccyx, and the roomy pre-sacral 
space is entered. 

The entire wobiiised boire) segment is now dranm through die 
wound and a finger is introduced under the levator ani muscle on 
each side, and these muscles are dmded as far forssrard as possible. 
There may be a brisk hemorrhage from the middle or inferior 
hemorrhoidal blood vessels; if so, these must be secured and liga- 
tured tvith plain catgut. The remaining attachments of the levator 
ani and transverse perineal muscles are quickly divided (see fig. 
291). In female patients, the dissection ^vill be facilitated by intro- 
ducing a finger into the vagina while the rectum is being liberated 
anteriorly. 
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The large pelvic space is now inspected, and any visible bleeding 
points are secured and ligatured off. A small cigarette drain is placed 
into the cavity and the wound is closed about it, leaving the drain 
protruding through the midlineof the incision (see fig. 291). 


Fic. 29 ).— The Aboomino Perineal 
Resection or the Rectum in Two 
Stages— Lahev's Metjioo. 


The two upper left-hand figures show the methods of reconstructing the 
pelvic floor. The remaining illiistralions concern the perineal portion of the 
operation. (After Lahey and Caliell) 

Post-Operative Treatment. As soon as the patient has been re- 
turned to bed, a transfusion of 500 cc. of blood is routinely given, and 
after this glucose-saline is run into a vein at a slow drip. An inlying 
catheter is placed in the bladder for constant drainage in order to be 
certain that there is no bladder distension ■which might produce an 
undesirable amount of tension on the freshly sutured pelvic floor. 
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The drains in the abdominal wound are removed on the fourth day, 
and at the same time the cigarette drain is withdrawn from the 
perineal wound. The latter is replaced by a strip of corrugated 
rubber tissue. 

Starting on the sixth or sevenih day after operation, the perineal 
wound is irrigated three times a day with normal saline solution. The 
perineal wound continues to drain a little serum after the patient 
leaves hospital. He should be instructed in the management of the 
colostomy and be given printed details. 

5. The One-Stage Perineo-Abdominal Excision — Gabriel’s Opera- 
tion. This operation is based on the two-stage perineo-abdominal ex- 
cision described by Grey-Turncr in 1920 {Brit. M. J., 2:734, 1920). 
Most comprehensive details of this method have been given by 
Gabriel in his book. Rectal Surgery (2nd ed., 1937) and in the Royal 
Xorthem Operative Surgery (p. 244, 1939). 

The important features of the perineo-abdominal excision are: 

(fl) The perineal portion of the operation is performed first, the 
mobilised rectum then being removed through the abdominal cavity. 

(b) The pelvis being empty, the reconsiniciion of the pelvic floor 
from abote is rendered a relatively simple affair. 

(c) The large bowel is removed tip to the iliac colon, thereby 
ensuring a wide resection of gut. 

(d) The division of the colon is carried out extmperitoneally so 
(hat the risk of peritonitis is almost entirely eliminated. 

(e) This operation is attended by less shock than is the abdomino- 
perineal resection, and it can be carried out with a good expectation 
of success even in the aged and obese. 

The operation is divided into four pans: 

The Preliminary Abdominal Exploiation. The patient is placed 
in a slight Trendelenburg position and the exploration is carried out 
through a long right sub-urabilical paramedian incision. If no bar to 
excision is found, the incision is temporarily closed with three or four 
through-and-through sutures of strong silk tvhich are tied over a 
broad gavtze dressing laid on the w'ound. This is then covered over 
tvith a sterile totvel which is kept in position with wide strips of 
elastoplast. 

The Perineal Dissection. This part of the operation is almost iden- 
tical with that of the Lockban-Mummery perineal excision (see page 
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1282) until the stage is reached when the pedicle containing the supe- 
rior hreinorrhoidal blood vessek is about to be transfixed and liga- 
tured. In the perineo-abdominal operation the vascular supply of 
the rectum and sigmoid colon is left intact until the next stage. The 
rectum is freed anteriorly, laterally and posteriorly, the peritoneal 
pouch is widely opened up, and the mobilised bowel, after being 
UTapped in a protective layer of gauze and encased in a sterile glove, 
is pushed iiprard into the pelvis in preparation for the abdominal 
stage. 

The posterior third of the perineal wound is closed tvith a series 
of interrupted sutures and the wound is covered with a large dry 
pack and sterile tou'cl, this being kept in place with adhesiv'e 
strapping. 

The Abdominal Stage. The patient is again turned on to his back 
and placed in the Trendelenburg position, the abdominal wound is 
re-opened, and the rectum enclosed in the rubber glot'e is picked 
up and drawn to its fullest extent through the widely retracted in- 
cision (fig. 292). The lateral incisions in the peritoneum on each 
side of the pelvic mesocolon are carried uptvard to display the in- 
ferior mesenteric artery and to ensure that there will be a wide 
removal of mesentery and colon. The inferior mesenteric artery is 
defined and ligatured with silk between the first and second or be- 
tween the second and tliird sigmoid branches. A second ligature is 
applied about one inch below the first, and the pedicle is then cut 
across with scissors. After closing off the lateral lumbar space on the 
outer side of the iliac colon with a series of interrupted catgut sutures, 
an ample left iliac muscle-splitting incision is made, and through this 
the long segment of rectum and pelvic colon is withdrawn on to the 
surface of the abdominal wall. After mobilising the pelvic peri- 
toneum, the oval gap in the pelvic floor is closed with a continuous 
Cushing suture of doubled No. 0 twenty-day chromic catgut. The 
free edge of omenLiim is drawn dowaitvard and sutured to the neu' 
pelvic diaphragm, after which the abdominal incision is closed in 
layers in the usual manner. 

The left iliac incision is loosely approximated about the emerging 
colon, but the bowel is not sutured in position. It is better to pick up 
the free edge of the mesocolon and to stitch this to the parietal peri- 



Fic. 292.— The One-Stage Perineo-Abdotiivxl Operation— Gabriel’s Method. 

The small incision is now sealed off with svaterproof sheets, de 
Martel clamps are applied to the colon, and after removing the mid- 
dle clamp the gut is cut ihrongh with a cautery. The protruding 
stump of bowel is packed around with gauze, and the incisions are 
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finally dressed before attending to the toilet of the perineal ^vound. 

The Toilet of the Perineal Wound. The patient remains on his 
back, his legs being held up vertically, and after stvabbing the wound 
clean it is packed and sutured. Gabriel uses a thin yellotv rubber 
anxsthetic bag, 10 inches in diameter, which after being sterilised 
is passed into the perineal wound and packed in with one or nvo 
lengths of folded gauze. 

Comment. The main objection to this method is that it necessi- 
tates turning the patient over into a new position twice during the 
performance of the operation. This is not only a sraste of time, but 
it undoubtedly produces a degree of shock and some disturbance of 
the circulation. During recent years this difficulty has been over- 
come by placing the patient in a Trendelenburg-lithotomy position 
by means of special thigh pieces attached to the table. This enables 
the surgeon to perform the abdominal portion of the operation while 
the assistant carries out the perineal part. This position saves time 
and with ttvo surgeons working simultaneously the whole operation 
can be completed in forty to forty*five minutes. A full description of 
this technique Tvas given by Lloyd-Davies in the Lancet (2, 1939) 

CONSERVATIVE RESECTION OF THE RECTUM WITH PRESERVATION 
or THE ANAL SPHINCTERS 

In a proportion of carefully selected early cases ot rectal cancer or 
of growths of the rectosigmoidal region, the surgeon may decide to 
perform a consents tive resection of the rectum U’hich preserves the 
sphincter muscles and anal canal. 

The method of performing a conservative abdominal segmental 
resection rviih sutured anasioinosis for grotvths of the distal tliird 
of the sigmoid colon and of the rectosigmoidal junction is described 
and illustrated on pages 1327 and 1330. 

A brief account will notv be given of the consert'ativc perineal re- 
section and of the conservative combined abdomino-anal operation. 

1 . Perineal Resection of the Rectum with Conservation of the Anal 
Sphincter Muscles — Pauchet’s Method. The most ingenious method 
is that of Pauchet {Pratique chir., 4:219, 1936). The figures here 
illustrated have been adapted from the drawings of that accomplished 
artist Dupret (figs. 293, 294 and 295). 
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Indications for the use of this operation are as follows: 

(n) There is a small carcinoma situated in the ampulla of the 
rectum; it is of the early superficial type; it is judged to be of the 



Fig. 293 .— Perineal Resection of the Rectum ivtth Conservation of tuf 
Anal Sphincter Muscles— Pauchet's Method. (After Duprei.) 

\ group (Dukes); sigmoidoscopy has excluded the presence of a 
second carcinoma at a higher les'el or of associated adenomata, and 
treatment by diathermy is for one reason or another deemed inad- 
visable or. if employed, has failed to bring about a speedy cure. 
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(b) A large sessile innocent growth (confirmed by biopsy) occupies 
a wide area of the ampulla. Bleeding is profuse and uncontrollable; 



Fig. 294.— Perineal Resection of the Rectum with Conservation of the 
Anal Sphincter Muscles— Pauchet’s Method. (After Dupret.) 

and repeated treatments ivith the coagulating diathermy current 
have proved unsuccessful. 

(c) A non-malignant stricture of the rectum is present; proctotomy 



r 



Fig. 295 — Pfrinfal Resfcttos of tiie REC7^J^^ Consfrvatton or niE 
Anal Sphincter Muscles— Palciiet’s Methoo. (After Dupret.) 
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and dilatations have failed to overcome the obstruction; the patient 
refuses the benefits of a temporary colostomy; and the general health 
is rapidly deteriorating. 

Operative Technique. We will assume that the operation is being 
performed upon a female patient. The vagina is packed with gauze, 
the bladder is emptied, the patient is placed in the lithotomy position 
with a sandbag under the buttocks, the anus is closed with a purse- 
string suture and an inverted V-shaped incision is made as shown in 
figure 293. The incision is deepened and the skin at the apex of the 
inverted V is firmly dratm downward over the sutured anus. The 
wound is now widely retracted and an anterior dissection is carried 
out with the object of liberating the posterior wall of the vagina 
from the external sphincter muscle bundle. 

Figure 293 represents a further stage in this difficult dissection. A 
small circular incision is next made around the anus, and this is deep- 
ened until the subcutaneous portion of the external sphincter muscle 
is clearly displayed. The anal canal is freed from its muscular tunnel 
until the lowest portion of the rectum can be drau^n through the 
circular wound. The button of peri-anal skin, the attenuated anal 
cuff and the mobilised lotver inch or so of the rectum are then pushed 
through the circular opening in the skin into the space above. The 
levator ani muscles are now divided close to the bowel; the peritoneal 
pouch is incised to display the sigmoid colon, and after dividing the 
lateral and posterior fascial attachments of the rectum the superior 
hannorrhoidal vessels are put on the stretch, isolated, ligatured and 
divided as high up as possible. 

The long mobile segment of lower bowel is next drawn through 
the muscular sphincieric canal, the opening in the peritoneum is 
closed around tlie emerging sigmoid loop, and the exteriorised large 
gut is clamped in t^vo places about to 2. inches from the skin 
margin and then transected with a cautery. 

The proximal clamp is removed, the cut margin of the sigmoid 
colon is sutured to the circular skin incision, and the edges of the 
V -wound are approximated with a series of interrupted vertical 
mattress stitches. 

2. The Combined Abdomino-Anal Operation with Preservation of 
the Anal Canal and Sphincters. This is a combination of the Aldrich- 
Blake operation and of the Hodtene^ telescopic method and can 
only be performed w’hen: 
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(fl) The iwmouT is situated in the rcctosigmoidal region or losver 
third of the pelvic colon. 

(1>) "When the malignant lesion is at an early stage in its develop- 
ment, i.e., it is small, there are no palpable or visible evidences of 
extra-mural spread. 

(c) The patient is of the slim type. 

The immediate success or failure of this consen'ative procedure 
depends largely upon the efficiency and length of the sigmoidal 
arteries and upon the possibility of bringing down the mobilised 
pelvic colon to the anus without any degree of tension. 

The operation is performed as follows: The abdominal and pelvic 
cavities are explored through a median sub-timbilical incision, and 
if the surgeon elects to carry out this operation the first step ivill 
consist in defunctioning the distal colon by fashioning a Devine 
colostomy in the right epigastric region. The sub-umbilical incision 
is then closed tvithout drainage. 

After an inten al of two or three weeks, the combined conservative 
resection is carried out under spinal anasthesia. Tlie patient is placed 
in a combined Trendelenburg-Iiihoiomy position and tivo surgeons 
tcork simultaneously, one performing the perineal dissection and the 
other the abdominal mobilisation. This method sates time and di- 
minishes shock. The abdomen is opened at the second operation 
through a long left transrectus incision, a self-retaining retractor 
keeps the margins of the wound widely apart, the pelvic colon is 
mobilised and two strong ligatures are tied around the inferior 
mesenteric artery between the first and second sigmoidal branches— 
the seat of election, and the s’ascular pedicle is divided with scissors 
between the ligatures. The mobilised loop of gut is now drawn firmly 
upivard. put on the stretch, and its blood supply carefully scrutinised. 
If the liberated colic segment appears to be u'ell nourished ivith 
blood, it is pulled dotvnward into the perineal wound by the surgeon 
working belou-, in order to empty the pelvis. The pelvic floor is re- 
constructed by bringing together the margins of the peritoneal leaves 
and stitching them around the now straightened pelvic colon. The 
abdominal incision is then closed in the usual manner irithout 
drainage 

Meanwhile the surgeon who has been conducting the perineal part 
of the operation has made a < incision which spares the anus 



INTESTINES 


1329 


and surrounding sphinctcric muscle bundle, has removed the coccyx, 
divided the posterior portions of the le^-^tor ani muscles on each side, 
freed the rectum anierioily, laterally and posteriorly, and has opened 
the peritoneal pouch in front and canied the incisions as high as 
possible, as in the perinco-abdominal excision. 

The proximal one or two inches of the rectum, i.e., the portion of 
rectum nearest to the anal canal, the anal canal itself and the 
sphincter muscles aie carefully protected from injury during the 
perineal dissection. The mobilised pelvic colon and rectum are drawn 
to their fullest extent through the perineal tround, the rectum is 
cleared down to within 1 to 2 inches of the upper end of the anal 
canal, and de Martel clamps are applied to the bowel, as shown in 
figure 296. The centre clamp is removed and the rectum is burned 
through with a cautery between the two remaining clamps. The anus 
and anal canal are now swabbed with a 2 per cent aqueous solution 
of mercurochrome, the spliincier muscles are stretched until 3 or 4 
fingers can be introduced, the lower clamp is removed and the cut 
end of the rectum is opened up, painted with spirit and its cut mar- 
gins are held widely apart wdih Allis forceps. 

The upper clamp affixed to the rectum is picked up and this is 
passed through the dilated anal canal. The clamp, as it emerges from 
the anus, is seired and the whole recto-colic segment is fully dratvn 
through the anal canal, as depicted in figure 296. 

Tlie perineal wound is now closed with a series of interrupted 
vertical mattress sutures of silk, leaving sufficient room for the emer- 
gence of a small cigarette drain ivhich is inserted into the pre-sacral 
space. The de Martel triple clamp is next applied to the exteriorised 
colon. 2 inches or so from the anal margin, and after removing the 
middle blade the crushed area of botvel tvall is cut through with a 
cautery. The proximal blade is left in position and surrounded with 
gauze dressings. This latter blade works loose about five or six days 
later, after tvhich time the protruding stump of colon slotvly retracts 
into the anal canal where it eventually becomes adherent. 

As soon as the perineal wound has healed and digital examination 
reveals a smooth junction without any evidence of stricture forma- 
tion in the anal canal, the disconnecting anus which was made in 
the transverse colon is closed and the intestinal continuity is once 
again restored. 
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COLOSTOMV FOR INOPERABLE RECTAL CANCERS 

A permanent simple loop colostomy will be required in the major- 
ity of patients u’ho have inoperable growths in the rectum or distal 
colon. This useful operation avoids or relieves intestinal obstruction, 
diminishes pain, allows the patient to take a generous diet, improves 
the general condition, prolongs life by a few valuable months, and 
enables the rectum to be tvashed out thoroughly through the Imver 
colostomy stoma. A colostomy should, hmvever, not be performed 
in cases of rectal cancer in which on abdominal exploration the ab- 
domen is found to be filled with ascitic fluid as the result of wide- 
spread metastatic implants in the peritoneum and omenta. 

There are many types of colostomy, eg., loop, double-barrelled, 
Devine, etc., the opening usually being made in the transverse colon 
or in the sigmoid flexure. 

In cases of irremovable rectal cancer the site chosen for the colos- 
tomy will often depend upon the position of the exploratory incision 
and upon the fixation or mobility of the pelvic colon. Thus, if the 
mesosigmoid is abnormally short and if. even after mobilisation of 
the colon, the loosened loop of bowel proves difficult to withdraw 
through the tvound, it is wiser to close the incision and to carry out 
a transverse colostomy. 

I usually explore the abdomen through a right sub-umbilical para- 
median or raidline incision, and in those cases where the rectal 
grotvth proves to be irremox’able I perform a sub-umbilical colos- 
tomy, bringing out the loop through the central portion of the 
incision. A glass rod is passed through an avascular area in the meso- 
sigmoid, one inch or so below the apex of the loop, and after closing 
the svound snugly above and belosv the exteriorised bowel, the emerg- 
ing mesentery is anchored to the adjacent edges of the parietal peri- 
toneum tvith a feiv interrupted catgut stitches. A fetv protruding 
appendices epiploicx at the top and bottom of the incision are fixed 
to the parietal peritoneum to afford added support at these points. 

The svound is sealed off sviih adhesive dressings and the arching 
anti-mesenteric border of the bosvel is freely opened •with a diathermy 
knife. Any bleeding points in the cut margins of the colon are picked 
up with artery forceps and ligatured at once. After ssrabbing out the 
interior of the gut with weak mercurodirome, the index finger is in- 
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serted into the proximal and then into the distal opening of the 
colostomy to make sure that these apertures are not unduly con- 
stricted. 

The bo^vels are kept constipated for three or four days, after which 
time there will often be a spontaneous evacuation through the proxi- 
mal stoma. 

I can find no valid objections to this method of opening the bowel 
on the operating table as soon as the operation is completed. Gaseous 
distension is immediately overcome; the abdominal incision has 
ample time to heal before the bowels w'ork spontaneously, and the 
adhesive tvaterproof sheets effectively protect the wound from any 
contamination. 

A midline sub-umbilical colostomy is by far the easiest to manage; 
prolapse of the mucous membrane or of proximal bowel does not 
occur; ventral hernia is rare; the tv'ash-outs can be accomplished 
readily; and above all a suitable belt with a shallow cup can be 
made, tvhich will fit comfortably on the softest and most yielding 
portion of the abdominal wall. 

On finding that the case is inoperable, it is more customary, how- 
ever, for the surgeon to close the original exploratory incision and 
then to make a colostomy through a left iliac muscle-splitting in- 
cision. 

The left iliac colostomy is fashioned in the following manner; The 
original tvound is closed and covered with adhesive protective 
squares; a small curved skin incision is made in the left iliac fossa, 
about 11/^ to 2 inches medial to the anterior superior iliac spine, 
and at the junction of the outer and middle thirds of an imaginary 
line joining that bony prominence to the umbilicus; the flat abdom- 
inal muscles are split in the direction of their fibres, the parietal 
peritoneum is opened, and the pelvic colon is picked up and •^v’ith• 
drawn through the wound. 

Redundant colon is replaced into the pelvic cavity, a glass rod is 
passed through an avascular spot in the mesentery about 1 inches 
l)elow the apex of the loop, the lateral lumbar gutter is obliterated 
with a running suture, as recommended by Rankin (fig. 297), a stitch 
or two is taken between the opposing surfaces of parietal peritoneum 
and mesosigmoid, and the wound is then closed. Adhesive sheets are 
applied around the exteriorised loop so as to isolate it completely. 




Fic. 297.'-SiMi*!r Loop Colostomv. 
Note the position of the Rankin stitch. 


Before leaving hospital all patients are carefully taught concerning 
the care of the colostomy. Follou’ing tlie scheme described by Cattell 
(JS^exv England J. Med., 208:740, 1933) the colostomy should be 
under control tvithin one month of the patient’s discharge. 
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CLOSURE OF A LOOP COLOSTOMY 

The majority of loop colostomies are performed for inoperable 
cancers of the rectum or distal colon and the question of closure in 
these cases will, of course, not arise. 

Loop colostomy is sometimes carried out as a temporary measure 
for the complications of diverticulitis of the colon, for some non- 
raalignant strictures of the rectum, or before the performance of 
certain reconstructive operations upon the mal-developed vagina or 
rectum, etc., subsequent closure being clearly indicated in a number 
of these cases. 

The various steps in the operation of excising this type of colos- 
tomy and restoring intestinal continuity as practised by Pauchet 
{Pratique chir., 19:132, 1934) are illustrated in the accompanying 
diagrams (fig. 298). 

This combined end-to-end and sidc-to-side method of anastomosis 
tvhich I have employed successfully on a few occasions can be recom- 
mended with confidence. 



Part XI 

POST-OPERATIVE CHEST COMPLICATIONS 



CHAPTER I 

Post-Operative Chest Complications 

BY 

R. Sleigh Johnson, M.D , fcf.R.C.P. (Lond.) 

PHYSICIAN TO THE LONDON CHEST HOSPITAL AND TO THE SOUTHEND 
GENERAL HOSPITAL 

In its evolutionary years the spectre of surgery was beyond ques- 
tion the occurrence of post-operative sepsis. This menace modern 
anresthesia and aseptic technique have long combined to defeat as 
a serious check to progress, so that the most severe and fatal compli- 
cations are now met in surgically clean cases. Heie progress lags sadly 
behind, and most markedly so in respect of the lung. Recent reviews 
of comparatively large scries have shown that in from 10 to 14 per 
cent of all cases of abdominal surgery some complication follows 
within the chest, and that a high proportion of the total deaths after 
abdominal section occur from this cause. Consideration of the factors 
concerned and of the conditions which may occur is not therefore 
ivithout point. 


general predisposing factors 

Many of (he mishaps that develop within the chest after operation 
are likely to be brought about by a similar combination of factors, 
which may therefore be briefly revieived, 

1. Age. Generally speaking, the older the patient operated on, the 
greater the fikeh'hood of siihsequent chest trouhfe, in view of accom- 
panying debility and lowered resistance to infection. Infants show a 
like susceptibility. 

2. Sex. Chest complications occur in men about three times as 
commonly as in ivomen. The reasons for this difference in incidence 
are probably to be found in the greater occupational exposure of the 
male ivith higher incidence of chronic bronchitis, iv'hile the disturb- 
ing effect of immobilisation of the diaphragm after operation is likely 
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to be less marked in women, in whom breathing is normally more 

thoracic. 

3. Build. The obese patient is a poorer operative risk than one of 
spare physique, chiefly from impaired facility of breathing and the 
greater difficulty of surgical access. 

4. Previous Illness or Infection. Rigidity of the thorax from em- 
physema lowers the effectiveness of coughing and expulsion of spu- 
tum, while vital capacity is correspondingly reduced and the tvay 
paved to downtvard spread of infection by the accompanying bron- 
chitis. Enquiry should be made before operation, in a suspected case, 
for occurrence of morning cough and sputum and, if present, the 
character of the latter determined. The more highly purulent its 
nature, rather than mucoid, the greater is the risk of subsequent chest 
infection. 

Any acute respiratory infection, even a common cold, implies a 
correspondingly greater risk and for non-urgent operations calls for 
postponement. Obvious infection of teeth, or in some cases of tonsils 
or sinuses, increases the liability to inhalation of infective material. 
Where mouth sepsis is present any pulmonary lesion is the more 
likely to become suppurative, and wherever possible prelirainarj' 
treatment should therefore be given. 

5. General Fitness of the Patient. The better the general condition 
of the patient at the time of operation, the less probable is it that any 
post-operative illness will develop. The best preparation is accordingly 
one which involves the least disturbance of the patient’s normal U’ay 
of living. Preliminary purgation, starving and withholding fluids 
have no longer any place in treatment, and there is much to be said 
for maintenance of activity and muscular tone where possible until 
the time of operation. For procedures of choice the most suitable 
lime should be chosen and in some cases a few days’ rest beforehand 
is of great benefit in reducing operative and post-operative risk, and 
in allo^ving for the judicious treatment of any associated catarrh, 
or bronchial condition, which may also be helped by a curtailment 
of smoking. 

Essential operations upon debilitated subjects fall into a different 
category. An enfeebled cichecdc patient can less svell withstand the 
trauma of an abdominal wound, while cough tends to be ineffective 
and breathing shallow. Although the incidence of chest affection will 
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inevitably be higher, recognition of these factors will indicate means 
to combat their effects. 

6. Operation to be Performed. It has already been mentioned that 
abdominal rather than non-abdominal operations head the list in 
their proneness to chest sequelae. Surgery in the neighbourhood of 
the diaphragm has the greatest incidence of subsequent lung collapse, 
while pelvic operations, especially uterine, are the outstanding pre- 
liminary to embolism. Sepsis in general heightens the risk and sever- 
ity of all chest complications— a simple pneumonia or area of collapse 
not othenrise serious may as a result break dotvn and become an 
abscess. Similarly chest trouble is most likely to develop follotWng 
urgent operation rather than that performed as a non-emergency. 
The patient is acutely ill, resistance is lowered and no time is avail- 
able for any preliminary treatment, while in the majority of cases, 
for example intestinal perforation, the factors of sepsis and peri- 
tonitis are also present. 

Compared with the abdominal group, after operations on other 
regions the incidence of pulmonary complications sinks to the level 
of I per cent. 

7. Choice of Anesthesia. In the responsibility for chest complica- 
tions the anesthetist has without doubt received more than his just 
share of blame, undue stress having been laid upon this factor. Strain- 
ing at induction, avoidable respiratory spasm or a partly obstructed 
ainvay are of course likely to bring about pulmonary collapse with its 
possible sequels, the more so when accompanied by excessive secre- 
tion, but these are factors which it should with care be possible to 
avoid. ^V^lile it is true, therefore, that any unskillfully administered 
anesthetic may determine their incidence, the confident prediction 
that the simple avoidance of all inhalation methods would lead to a 
complete disappearance of chest complications has woefully failed to 
materialise. The difference in incidence of chest troubles after spinal, 
as compared ivith general, anaesthesia is much smaller than would be 
anticipated, and is in fact denied to exist by some observers. Due re- 
gard mitst in fairness be given to the fact that spinal anxsthesia will 
as a rule be chosen in those very cases where the operative risk is 
already thought to be severe, i.e., in the unavoidable presence of 
bronchitis or cardiovascular weakness, so that the tsvo groups are not 
strictly comparable. The main drawback to spinal anxstliesia lies in 
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the fact that it necessarily paraly’ses for a time the lower intercostal 
muscles, and so impairs respiration and cough. It is moreover fre- 
quently accompanied by a fall in blood pressure. Pulmonary collapse, 
in particular the so-called massive basal collapse to which detailed 
reference is made later, is not abolished by resort to spinal anesthesia. 
Some advantages however still accrue to the use of this method, as it 
causes less bronchial irritation and secretion than inhalation anesthe- 
sia, with a slighter interference also with the cough reflex. The course 
of the pulmonary collapse, should it occur, is accordingly simpler, 
with a smaller probability of septic developments in the affected lung. 
In a bronchitic subject, therefore, spinal anaesthesia, tvhere othenrise 
suitable, still remains the outstanding method of choice for these 
svtfferers. 

Local abdominal ancesihesia is similarly no complete safeguard 
against complications above the diaphragm for the same reasons as 
spinal anzcsthesia, although the risk is still further reduced. As an 
accessory to inhalation methods it assists surgical access, diminishes 
shock and minimises trauma, and by permitting a reduction in the 
depth and duration of general anxsthesia lowers at the same lime 
the liability to chest complications. 

A prolonged recovery stage from anxsthesia involves an equally 
long period of suppressed cough reflex, during which time breathing 
is shallow and bronchial secretions coilea. These conditions are ideal 
for producing obstruction of the air passages, the precursor of many 
more senous developments. In general, therefore, the antesthetic with 
rapid recovery period is the one of choice.. When combined with 
freedom from local irritation the wisdom of this choice is enhanced. 
If a basal narcotic be employed, it should be one of the more quickly 
acting group of drugs which are not followed by a prolonged period 
of unconsciousness and depressed respiration. Certain methods of 
inhalation anxsthesia have recently come into vogue, whereby the 
surgeon obtains the operative benefit of quiet respiration in maxi- 
mum degree on the patient’s pan. notably by the use of CO, absorp- 
tion technique in closed-circuit anxsthesia. W'^hile the immediate 
advantages are not disputed, it must be borne in mind that the shal- 
low breathing and poor lung ventilation involved actually prevent 
certain areas of the lung from expanding, with risk of accumulation 
of mucus and circulatory stasis therein. This liability to atelectasis. 
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iE fully appreciated, ho^vever, may be overcome by an artificial post- 
operative ventilation of the lung as described later. 

8. Pre- and Post-Operative Care. Enough has been said to show 
that the responsibilities of the surgeon and anaesthetist, beginning as 
they do before the time of operation, in no way cease as soon as the 
patient leaves the theatre, and that the care required before and 
after is no less important than the conduct of the operation itself. 
This aspect is discussed in more detail under appropriate sections, 
but the paramount need may be stressed here of avoiding depression 
of the respiratory centre, whether by undue depth or duration of 
aniESthesia or the excessive use of morphia and barbiturates before, 
and more particularly after, operation. Similarly the substitution, as 
far as possible, for the mechanical constriction of tight bandaging 
by local fixing of the u’ound udih adhesive plaster obviates another 
important factor. Reference is made later to the correct use of 
atropine before operation to minimise secretions, and to the dangers 
^vliich may follotv its over-zealous administration in the post-opera- 
tive stage. 

Free bodily movement in bed, as early after operation as his con- 
dition will permit, is the patient’s best safeguard against the risk of 
embolism by maintaining an adequate venous return, iv'hile encour- 
agement of deep breathing with free cough and expectoration simi- 
larly protects the lung. 

A classification of the more important pulmonary conditions which 
may follow operation are as follows: 

I. Acute bronchitis. 

II. Pulmonary collapse. 

III. PulmoJiaiy embolism. 

IV. Bioncho-fmeumonia. 

V. Lung abscess. 


I. ACUTE BRONCHITIS 

Predisposing Factors. Conditions leading to the development of 
a simple post-operative bronchitis include the recent presence of any 
catarrhal infection of the upper respiratory tract, the use of an irritant 
form of anesthetic, and chilling of the patient either during ansesthe- 
sia or in subsequent transit from the theatre to the ward, all factors 
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^\'hich it should be possible to avoid. The journey from theatre to 
bed should be as short and unocposed as possible, and care taken 
to keep the patient ^s’arm. 

Symptoms. These usually develop within a day or two of operation, 
and consist chiefly in dry irritant cough trith mild fever and sub- 
sternal discomfort. Diffuse rhonchi and sibili are heard over the chest. 
The most troublesome feature lies in the sharp abdominal pain and 
strain upon sutures set up by the cough. Later, the cough becomes 
looser with frothy sputum, which the patient should be encouraged 
to void freely. 

Treatment. In the early stages relief is given by steam-inhalations 
of creosote or tinct. benzoini Co. 5i to the pint, with hoc drinks, light 
poultices or counter-irritants to the chest, and a mild sedative linctus 
and diaphoretic mixture ever^' four to six hours. Later, a stimulant 
expectorant is given with an alkali to loosen secretion. Morphia 
should be withheld or given with great care in the presence of bron« 
chitis, tight bandaging avoided, and the patient encouraged to cough 
and clear the chest frequently in the position which he finds most 
easy and effective. 

Bronchitis may be of every grade and in its more severe forms 
^v’ill readily pass into a clinical condition of broncho-pneumonia, as 
later described; the distinction is often difficult, and will be made 
more from assessment of the degree of illness and accompanying 
dyspnoea and toxxmia than from physical signs. A more stimulant 
line of general treatment is then indicated. 


II. POLMONARV COLLAPSE 

Pulmonary collapse or atelectasis, involving either scattered patches 
of lung tissue or, in more striking fonn, one or more entire lobes, 
is the commonest and by far the most important primary lung con- 
dition noted after operation. If unrecognised and untreated it often 
leads to more serious sequelae such as bronchopneumonia, lung ab- 
scess, or the later development of bronchiectasis. Its true nature iras 
for many years unrecognised, and its mode of production even up 
to the present time has been the subject of sharp controversy, but 
further knotsdedge has led to its now being readily diagnosed, ^vhile 
its pathology has also been satisfactorily explained. 
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.ffltiology. As ^vith most conditions, the aetiology o£ post-operative 
collapse does not rest entirely upon a single factor, but in 90 pei 
cent or more of cases it develops as a direct result of bronchial ob- 
siiuction. ^Veakness or inhibition of respiratory muscles is admittedl) 
an accessory’ factor in some cases, hut is of secondary importance 
compared rvith mechanical blockage of the air-passages and is seldom 
if ever the sole cause of atelectasis. 

Collapse of the lung may be patchy or lobular in distribution, 
being then due to an irregular obstruction of many smaller bronchi, 
an accepted part of the clinical condition of broncho-pneumonia, 
from rv’hich it is difficult if not impossible to drarv any sharp distinc- 
tion. The course of events is an initial bronchitis of the finer air- 
passages, obstruction of some by secretion, followed by atelectasis of 
the zones they supply and the possible development of pneumonia 
in the collapsed areas. This last phase does not necessarily occur, 
and with prompt treatment aimed at re-expansion the chest condi- 
tion may run a shorter and less toxic course, with early return of 
the lung to normal. The importance of early detection is obvious 
in the prevention of bronchopneumonia, lung abscess, or septic pneu- 
monitis. Increasing dyspnoea in a bronchitic subject, with ineffective 
cough and the detection of scattered silent areas, or bronchial breath- 
ing and rales of irregular distribution, indicate the likely develop- 
ment of lobular collapse. The treatment of this condition is dis- 
cussed elsewhere in this chapter under the general heading of 
atelectasis. 

Of more dramatic occurrence is the condition of “massive col- 
lapse,” in which the greater part of a lobe or lobes, or even an entire 
lung, becomes shrunken and airless. This is, hoivever, only the maxi- 
mal stage of the same process, for there is overwhelming evidence 
that the collapse results from absorption of air throughout the lobe 
following blockage of its main bronchus by a thick tenacious plug 
of mucus. Conclusive proof is furnished by the bronchoscope, ivhen 
die obstructing plug of mucus or mucopus is seen. Experimental 
occlusion of a bronchus in animals by an inflatable balloon similarly 
produces lobar collapse within a few hours, and a like process of 
air-absorption on a smaller scale is frequently observed clinically in 
the course of a severe asthmatic attack, where its rapid development 
and resolution may be confirmed radtologically. In the same way 
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more lasting atelectasis is a common sequel oE new growth in the 

bronchus or of pressure by tuberculous glands at the lung root. 

The subsidiary factors in the production of massive collapse are 
found in the temporary weakness or inhibition of the lotver inter- 
costal mxtscles and diaphragm which follotvs abdominal trauma, lead- 
ing to shall oxv breathing and ineffective cough. The raised immobile 
dome of the diaphragm shown by X-rays is the result, not the cause, 
of the basal collapse, and it is noteworthy how seldom diaphragmatic 
paralysis deliberately induced by phrenic avulsion is folloss'ed by 
massive atelectasis. 

Symptoms of Pulmonary Collapse. Massive collapse usually occurs 
on the second or third day after operation, often developing quite 
suddenly and becoming complete tvithin a few hours. Some degree 
of bronchitis has commonly preceded it. Dyspnoea is ahvays found 
to some extent, tvith cyanosis and a hard spasmodic cough, inadequate 
to expel the thick viscid sputum in the bronchi. Pain in the chest is 
frequent, from sudden increase in the negative pleural tension on 
the affected side; sometimes a sense of discomfort or obstruction 
takes Its place. In many cases there is a sharp rise of temperature to 
101° F. or higher from retention of secretions beyond the bronchial 
obstruction, a tvarning of possible suppurative change in tlie zone of 
collapse. At first sight the clinical condition may easily be mistaken 
for a true pneumonia, though the toxic appearance and jerking 
dyspncca of the latter are usually lacking. Hxmoptysis is not a feature. 
Differential diagnosis in most cases may be made from the physical 
signs in the chest. The earliest is a weakness of breath sounds over 
the affected lobe, a stage of collapse at which, with recognition and 
appropriate treatment, re-expansion may he anticipated. Later, the 
fully developed picture is found of a silent lobe with upward dis- 
placement of the diaphragm and shifting of the heart and mediasti- 
num toward the affected side. 

X-ray examination is not always possible owing to the acutely 
ill condition of the patient, but where a portable apparatus is avail- 
able films should always be taken. A skiagram of a complete basal 
collapse tvill show a dense triangular shadou’ of the airless lower 
lobe continuous w'ith the shadow of the heart, u’hich is displaced 
tou'ard it. Patchy collapse causes less well defined opacities, radio- 
logically difficult to distinguish horn broncho-pneumonia. 
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Course. The majority of patients witli post-operative atelectasis will 
get well, either spontaneously from the patient’s own expulsive 
efforts, or as a result of treatment. Within a fetv days the coughing 
up of tenacious sputum is followed by a rapid alleviation of symp- 
toms, with relief of dyspnoea and fall of temperature to normal. In 
the remaining cases, however, the blockage persists, with serious con- 
sequences from infection of the collapsed lobe. Non-expansion is fol- 
lowed by pneumonic or by suppurative change with development of 
a diffuse septic pneumonitis or more localised lung abscess. Either 
may prove rapidly fatal, or where obstruction is relieved only after 
a long inter\’al a permanent bronchiectasis may be set up. The need 
is clear, therefore, of securing re-expansion at the earliest possible 
stage. 

Prevention of Collapse: Causative Factors. The cause of bronchial 
blockage is, broadl)' speaking, tivofold— excessive bronchial secretion 
combined with inability of the patient to expel it. so tliat it becomes 
progressively more inspissated and difficult to dislodge. Measures to 
be taken in combating these factors may be considered according to 
the stage in relation to operation. 

1. Pre-Operative Factors, (fl) The presence of oral or lespvatoiy 
tnfeclion, which by irritation will lead to an increased secretion of 
mucus or mucopus. Prophylaxis is by means of thorough preliminary 
treatment, and where necessary postponement of operation. 

{b) Loxo vital capacity, as from emphysema or rigidity of the spine 
and thorax. In suitable cases this may be to some extent improved 
by breathing exercises and physiotherapy before operation. 

(c) Pre-operative medication with morphia or intravenous barbit- 
urates carried to excess, with resulting suppression of cough reflex. 
A too liberal use of depressants is clearly not the best preliminary 
to a prolonged anaesthetic. 

2. Factors During Operation. — (a) Direct irritation of bronchi by 
anaslhelic, with out-pouring of mucus. This may be minimised by 
a judicious dose of atropine before operation to inhibit oral and 
bronchial secretion, together with the use of a warmed and relatively 
non-indtating an.'estheiic. 

(b) Inhalation of infective secretions from uppei ah-passages, e.g., 
blood or saliva from mouth, nose or throat, or in some cases stomach 
contents after vomiting. The danger of such aspiration is obvious. 
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and is to be avoided by packing off the naso-pharynx, tvith suction 
of mouth contents into a receptacle, a lotv position of the head and 
the use %vheTe desirable of endotracheal anzesthesia. 

(c) Excessive depression of respiratory centre by unduly deep or 
prolonged anassthesia, causing inadequate pulmonary ventilation and 
retention of secretions'. Methods to improve the latter are discussed 
under inhalation therapy. 

(d) An nnsnitable position of the patient upon the operating table, 
as by the placing of blocks or heavy sandbags beneath the region of 
the diaphragm in upper abdominal surgery. The position adopted 
should be such as to permit the greatest possible freedom of respira- 
tory movement. 

(e) Surgical methods which involve unnecessary trauma increase 
the inhibition of the diaphragm and upper abdominal muscles, and 
so add further to the respiratory difficulties of the patient. An ill- 
planned incision, the prolonged use of wide retractors, or any avoid- 
able pulling or tearing of tissues are examples of such trauma, and 
the benefits of care in these respects are clear, 

3. Post-Operative Factors. — (n) Depressed respiratoty activity after 
operation is the chief cause in this group. The more prolonged the 
recovery phase from anaesthesia, the longer is the time available for 
collection and retention of sputum in the bronchi. The lemedy lies 
in promoting rapid excretion of the anesthetic by artificial hyperp- 
ncea at the end of operation, and the avoidance of over-prolonged 
basal narcosis. 

(b) The drug factor. While drugs which abolish the cough reflex 
and depress the respiratory centre are harmful in overdose before 
operation, this applies with greater force in the post-operative stage. 
The indication for morphia should be pain and pain only. Mere 
restlessness should be treated by simpler sedatives such as bromide 
and chloral hydrate or one of the milder barbiturate drugs, or by 
attention to the immediate cause of discomfort. 

Atropine also must be used post-operatively with care and dis- 
crimination. Given with too great freedom it will so dry up secre- 
tions as to make for the very type of viscid inspissated sputum which 
the patient has not the strength to bring up, and so provide the basis 
for bronchial blockage. Some authorities, indeed, go so far as to deny 
the wisdom of giving atropine at all after operation. 
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(c) The factoi of fwstine. Immobility of the patient in one posture 
for long periods after operation delays the restoring of functional 
activity to the lungs, and frequent early changes of position in bed 
promote freedom of breathing and the voiding of bronchial secre- 
tions. Cough and expectoration are to be encouraged rather than 
suppressed. 

In the same way sputum already collected in the bronchi should 
be given the greatest chance of escape. In this respect the orthodox 
Fotv'ler’s position is too rigidly enforced. Better facility for bronchial 
drainage in a sveakened subject is afforded by other postures. En- 
couragement of cougli, for example, with the patient turned tempo- 
rarily first into one and then into the other lateral position, while 
local support is given to the abdomen, will often enable the lung 
bases to be cleared and prevent their becoming svaterlogged, svhile 
a short period in the Trendelenburg position may be even more 
effective. 

(d) Avoidance of abdominal fixation. Rigidity of abdominal mus- 
cles and diaphragm not only hampers expansion of the lung bases 
but restrains the efficiency of cough. It may arise from a number of 
factors. Of these in the early stage the most significant is pain. The 
drawbacks to the loo-Ubcral use of morphia after operation have 
already been noted. Given with judgment, however, in the immediate 
post-operative period it allows of easier respiratory movement and a 
greater freedom of cough, without the inhibition of violent pain. 

Other abdominal factors in hampering lung expansion are post- 
operative distension of the stomach and intestines, and encasement 
of the loiver thorax in rigid bandaging, both of u'hich may be 
avoided by appropriate means. 

1. Treatment of Pulmonary Collapse. This will to some extent 
have been indicated in the foregoing paragraphs dealing ^vith pre- 
vention. The value of early diagnosis cannot be over-stressed; the 
svhole issue is to obtain re-expansion of the lung if possible before 
more serious secondary changes have a chance to develop. 

Treatment should not be stereotyped, but made appropriate to the 
stage at which diagnosis is made. The factors already described lead- 
ing to retention of bronchial secretion should as far as possible be 
eliminated. Wherever the circumstances of operation make pulmo- 
nary collapse a likely sequel, great benefit follou-s the use of carbon 
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dioxide inhalation. After basal narcosis, spinal anaesthesia or any pro- 
longed abdominal operation, for example, it should always be em- 
ployed, although it is not necessary for it to become a routine 
procedure in ever)' abdominal case. Similarly where signs are found 
after operation that basal collapse is already developing, artificial 
ventilation by this means is of the greatest t’alue in arresting the 
process. ^V^arning trill have been given by the shallow breathing, 
irritant dr)’ cough and weakness of air entr)' at one or other base. 
Frequent short inhalations of a mixture containing 5 per cent COj 
with oxygen should then be given, say for five minutes every hour, 
lengthening the inter\’al as the patient reacts. In the type of case 
mentioned ■which is predisposed to collapse, treatment should be 
started actually during the later stage of an.Tsthesia and continued 
until the patient is fully conscious and has recovered his cough re- 
flex. Higher percentages of carbon dioxide are neither necessary’ nor 
advisable, for while small proportions stimulate, large amounts of the 
gas depress respiration, are frightening to the patient and may pro- 
duce other harmful effects. As improvement occurs, the frequency 
of administration may be reduced, say to five minutes every two, 
three or four hours, until breathing is tmimpeded and the lungs 
are free from abnormal signs. 

Recovery from the early stages of collapse is also helped by giving 
a stimulating expectorant containing potassium iodide and ammo- 
nium carbonate to promote cough, and by placing the patient, as 
already mentioned, in the most appropriate posture for drainage of 
the affected bronchi, Recmery is heralded by a change from fruit- 
less cough to the bringing up of mucoid sputum, often as a tenacious 
plug, followed by a rapid re-expansion of the lung. 

2. Established Collapse. The treatment of massive collapse when 
fully established, calls for great judgment. In this stage, when the 
bronchus has become completely obstructed, the use of carbon diox- 
ide is not likely to be of benefit in promoting re-expansion but may 
on the contrary impede recovery by driving the plug of mucus still 
more firmly into position. If, moreover, infection of the collapsed 
lobe has already occurred and the patient is coughing up highly 
purulent sputum, CO 2 inhalations may only lead to a generalised 
dissemination of infection and broncho-pneumonia. 

Wffrere, therefore, signs of massKe ojllapse continue for more than 
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forty-eight hours ^v'ithout response to simpler treatment and with no 
spontaneous expulsion of the obstruction, an attempt should be made 
to remove it by the passage under local anaesthesia of an aspirating 
bronchoscope, and sucking out as much of the inspissated mucus as 
possible. This procedure is frequently follotved by a rapid re-expan- 
sion. Bronchoscopy is all the more uigently indicated where septic 
change is suspected, for the longer the lung is then allo^ved to re- 
main collapsed the less probable, and less complete, is its eventual 
re-expansion. In some instances, indeed, atelectasis remains perma- 
nent, with suppurative bronchiectasis, although the obstruction has 
been removed. Treatment then becomes that of the secondary con- 
dition. 

Accessory treatment in the more severe cases of massive collapse 
will also be required. In the presence of toxxinia general stimulants 
may be given, such as coramme, strychnine or adrenalin, together 
ivith expectorants and steam inhalations, especially tvhere develop- 
ment of a broncho-pneumonia is feared. 

nr. PUL^^ONARY E^^BOLIS^I 

Pulmonary embolism after operation is brought about by the at- 
tachment of a portion of blood<lot. usually from a peripheral vein 
of the body, and its arrest in a branch of the pulmonary artery. The 
effects upon the lung and circulation vary greatly according to the 
size of the embolus. If small, a localised infarction results, shown by 
pleural pain, often of sudden onset, with some cough and dyspncea, 
followed later by a small haemoptysis or the bringing-up of blood- 
stained sputum. Friction is usually heard over the affected area, -unth 
alteration of percussion note and breath sounds if the infarct is of 
sufficient size. General disturbance is usually slight. X-ray investiga- 
tion will indicate the extent of pulmonary involvement. Immediate 
treatment of the infarct is by sedative linctus and hot local applica- 
tion to the area of pain, and search is made for its cause if not already 
known. 

A large embolism, usually from an iliac or main pelvic vein, may 
on the other hand bring about the most tragic occurrence of surgery. 
A patient who has readied an apparently normal stage of convales- 
cence may without warning succumb to a rapid suffocating death. 
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This grave event follo'ws the sudden blockage of the main pulmonary 
artery, often at its bifurcation from the right ventricle. There is 
immediate and intense distress with orthopna*a. lividity and severe 
pain in the chest, followed, if death docs not directly occur, by the 
rapid onset of circulatory failure. Shock is marked, the pulse is feeble 
or imperceptible, and the veins in the neck are engorged. About 
half of the attacks of gross embolism of this kind prove fatal within 
a fetv minutes. 

Predisposing Factors to Fmbolism. — I. Type of Operation. The 
common source of embolism is a large thrombosed venous channel 
in the lotver limb or pelvis, especially the iliac, femoral or uterine 
vein. Operations such as hysterectomy, oophorectomy or for pelvic 
inflammatory conditions are accordingly the most likely precursors. 
The incidence of pulmonary embolism in this group varies between 
0.5 and 1 per cent of cases, compared with O.J per cent only in ail 
abdominal operations, with a responsibility for about 10 per cent of 
all deaths following abdominal section. The usual time-interval is 
between seven and ttvelve days after operation. 

2. Butld of Patient. It is in the heavily-built obese type of patient 
that pulmonary embolism is most likely to occur; diaphragmatic 
breathing and venous return are apt to be sluggish, while local ob- 
struction may be caused by the weight of a pendulous abdomen upon 
the thigh. 

3. Sepsis, by increasing the liability to phlebitis, adds to that of 
embolism, although the incidence of the latter is not confined to 
infected cases. Any local inflammatory process in the neighbourhood 
of the pelvic veins may spread to their walls, or organisms may be 
transferred from distant infected areas in the gums or throat. A warn- 
mg is sometimes given, even in the absence of local signs of venous 
thrombosis, by the presence of slight and othenvise unexplained post- 
operative fever. 

4. Factors m Pre- and Post-Operative Care. Any treatment before 
operation which weakens the patient or involves a reduction in body 
fluids, such as preliminary starv'ation or purging, will lead to a slug- 
gishness of venous circulation in tlie limbs and predispose to throm- 
bosis. Similarly, too great a restriction upon movement of the patient 
after operation ^vill cause stagnation of blood from the lack of pro- 
pulsive muscular contraction and of aspiration effect into the heart. 
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A position of acute flexion of the thighs upon the abdomen or pres- 
sure of pillou-s behind the knees increases the difficulty of venous 
return. When these factors are combined with free liberation into 
the circulation of thrombus>producing substances by surgical trauma 
the field is set for thrombosis and embolism. 

Despite recognition of the above factors, it has to be admitted that 
pulmonary embolism sometimes takes place where every known pre- 
caution has been taken. 

Treatment of Major Pulmonary Embolism. The occurrence of a 
severe embolism is in itself a sign of failure of preventive measures. 
Immediate treatment consists in the combating of shock, and relief 
where present of congestive failure. Morphia gr. 1/6 is given, with 
atropine gr. I/lOO, combined if necessary ivith venesection and 
oxygen administration. In the gravest cases where it is clear that 
svilh these measures alone recovery is impossible, the correct treat- 
ment, although undoubtedly a hazardous one, is to attempt removal 
of the clot from the pulmonary artery by pulmonary embolectomy 
or Trendelenburg’s operation. Against the big risk of failure must 
be set the certainty othersvise of the patient’s death. Every large 
hospital svhere major surgical work is done should possess the nec- 
essary apparatus kept available for immediate use in a sterilised 
dnim, and provide for the training of a theatre team in the steps of 
the operation. 

Where operation is decided upon, the patient is observed until 
the pulse is imperceptible. Then without anesthesia (the patient 
being practically unconscious) the pericardium is opened, after re- 
moving the second to fourth left costal cartilages and stripping back 
the left pleural sac. The main vascular pedicle is lifted out of the 
ivound and temporarily occluded by rubber tubing; the pulmonary 
artery is then incised and resutured after removal of the clot by 
special forceps. Adrenalin is injected into the base of the aorta or into 
the right s’entricle, the heart replaced and ivound sutured. Speed of 
operation is of course a vital factor if the patient is to recover. 

Prevention of Pulmonary Embolism. — I. General Measines. The 
problem of embolism is inseparable from that of venous thrombosis, 
and is concerned therefore with eliminating those factors which lead 
to intra-vascular clot formation. Some of these have been noted in 
previous paragraphs. In general the aim must be to maintain a nor- 
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mal venous flow. The volume of circulating blood must be kept up 
both before and after operation by giving fluids generously. Posture 
must be such as to prevent pressure upon the main venous trunks, and 
tight bandaging avoided. Daily massage combined with active and 
passive movement of the limbs should be given, beginning as early 
as possible after operation, preferably on the following day. The 
patient is encouraged to breathe deeply and to move about in bed 
as freely as his condition will allow. Should thrombosis of a leg vein 
nevertheless occur, it is best treated locally by firm strapping of the 
limb t\dth elastoplast, together with the use of special measures as 
described below. 

2. Special Measures to Diminish Coagulability of the Blood— the 
Use of Heparin. Despite the wide adoption of precautions on these 
lines it is still not possible to guarantee to any patient immunity from 
risk of embolism. Recent work, however, directed to the essential 
problem of inhibiting for a period the coagulating power of the blood 
is most encouraging, and gives hope that this disastrous complication 
may ultimately be overcome. 

For a number of years the presence has been recognised in liver 
and certain other mammalian tissues of anti-coagulant substances, 
prepared originally by Howell in small amounts from the liver of 
the dog and therefore named by him “heparin.” Injection of these 
preparations into animals had the effect of prolonging the coagulation 
of the blood in proportion to the dose given, although undesirable 
toxic effects iv'ere also produced. Later, in 1929, more potent fractions 
of the same type were obtained from ox-lung by the Toronto u’orkers, 
A. F. Charles and D. A. Scott, and have been extensively studied. 
These investigators were finally able to isolate from this source a 
cr)’stalline barium salt of heparin of uniform potency, from ^v’hich 
the heparin fraction could be isolated by precipitation, srashed and 
stored as a dry powder free from barium. From this powder a solution 
could be made for clinical use as required. The barium salt u’as 
shown to be a dry stable produa, capable of being physiologically 
standardised according to its potency in inhibiting the clotting of 
blood. Howell had originally defined his “cat-unit” of heparin as 
having that degree of anti-coagulant activity required to inhibit the 
clotting of 1 cc. of the cold blood of the cat for twenty-four hours. 
The barium salt isolated by Charles and Scott iv’as found by them 
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to have a potency of approximately 500 Howell cat-units per milli- 
gram. 

It is probable that heparin is not a single chemical substance, but 
is composed of a group of esters of \'ariable composition. It is thought 
to be the normal circulating anti-coagulant of the body, secreted most 
probably by the mast cells found in the connective tissue in and 
around the sv'alls of blood-vessels. The inhibiting effect of heparin 
upon coagulation is probably effected through its power to activate 
a precursor to antithrombin, and so prevent the combination of pro- 
thrombin with thrombokinase and calcium ions which normally leads 
to clot formation. 

The experimental studies of the above workers, among others, 
carried out originally upon animals, has been followed by extensive 
investigation of its clinical applicability to man, notably by E. Jorpes 
of Stockholm, and by G. D. W. Murray and C. H. Best of Toronto, 
who have recently published their preliminary results. It is now well 
established by the findings of the latter observers on more than 400 
patients that purified heparin, passed through the stage of the crys- 
talline barium salt, may be given to patients with complete safety, 
and without any untoward effects. The route of administration found 
effective in animals was by either subcutaneous or intravenous injec- 
tion, preferably by continuous intravenous drip. Oral administration 
has no action. The clotting lime is prolonged in direct proportion 
to the dose given, and administration is not followed by any danger- 
ous negative phase, t.e., the blood does not become temporarily hyper- 
coagulable after the initial effect has passed off. 

The clinical applications of these discoveries would appear to be 
wide, and include the use of heparin in the preserving of fluid blood- 
specimens, its employment in blood transfusion either added directly 
to the blood or, more conveniently, injected previously into the 
donor, and in surgical operations where prevention of clotting is 
especially desired, as in operations upon blood-vessels. By far the 
• most vital of its possible applications, however, is in the prevention 
and limiting of post-operative thrombosis, and hence of pulmonary 
embolism. Its indiscriminate use in all post-operative cases ^vill not 
furnish much exact information, but a selection of patients con- 
sidered especially liable to thrombosis will enable a better estimation 
to be made of its value. 
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The evidence so far obtainable suggests that heparin will prove 
to be a new weapon of great potver in this regard. Murray found 
that of his major abdominal cases, in the heparinised group no deaths 
from pulmonary embolism occuned, in contrast to a mortality ol 
between 2 and 7 per cent in a carefully controlled series not receiving 
heparin; while of a group of 22 patients who had already had re- 
peated pulmonary emboli of smaller grade prior to being given 
heparin none succumbed after its administration was begun. It would 
therefore seem trorth while to include in the indications for heparin 
the occurrence of a rrarning pulmonary' infarct or development of 
femoral thrombosis. It has been shown that increase in size of a 
commencing thrombus by accumulation of thrombocytes or fibrin 
has been prevented by the administration of heparin and the flow of 
blood through the vein maintained, with retraction and organisation 
of the fibrin already formed. 

Technique and Dosage of Heparin Adminislration. As no method 
is yet available whereby heparin may be estimated in the blood* 
stream, the assumed liability of a patient to post-operative throm- 
bosis must still be a matter of clinical judgment. Theoretically it 
should be possible to determine the required dosage of heparin by 
periodic estimation of the coagulation time, since in man 1 mgra. of 
heparin per kilogram body weight, given intravenously, raises the 
coagulation time to approximately forty minutes. 

At this stage of knowledge the optimum dosage is still a matter of 
observation, and that advised varies with the preparation given. 
Murray suggests that using the Toronto preparation the average re- 
quirement is one of 750 to 1000 units per hour, regulated in accord- 
ance ■with the individual patient’s obser\'ed clotting time, and given 
by continuous intravenous drip, diluted to the required strength 
with normal saline solution. British Drug Houses Ltd., in co-opera- 
tion trith Dr. E. Jorpes of Stockholm, have made available in con- 
centrated form for easy intravenous injection a preparation of 
heparin in sterile 5 per cent solution, i.e., containing 50 mgm. of 
heparin per cc., with an activity of 500 cat-units per milligram. The 
dose of this preparation recommended for use in treatment of cases 
of thrombus formation is 75 to 150 milligrams given intravenously 
in the form of the 5 per cent solution, the dose being repeated every 
third or fourth hour, four to five times a day, until the condition 
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of the patient indicates that it may be reduced with safety. Similar 
treatment is indicated for the prevention of thrombosis after surgical 
operations, the first injection being given four hours after completion 
of the operation. 

It is considered wise to delay the onset of heparin treatment in 
this way until sufficient time has elapsed after operation for imme- 
diate bleeding to have ceased, ha order to prevent the development 
of local hsematomata from too early interference svith coagulation 
Murray and Best suggest that this interv'al should be from four to 
twenty-four hours according to circumstances. It is recommended 
that, avhen once embarked upon, administration should be continued 
until the occurrence of embolism is clinically unlikely from lapse of 
time, and the patient has recovered sufficiently to alloir a resumption 
of normal muscular activity, t.e., over a period of say seven to ten 
days. By that time the wound should be soundly healed and circula- 
tion restored to normal. 

One of the present practical difficulties of heparin treatment lies 
in its great cost, but ivith its more extensive use this will presumably 
be overcome. 

IV. QRONCHO-PNEUMONIA 

Post-operative broncho-pneumonia may be either a diffuse involve- 
ment of the lungs by a doivnward spread of infection in an enfeebled 
subject, of onset usually within a few hours of operation, or a more 
localised affection occurring at a later stage from secondary pneu- 
monic change in an area of lung already collapsed. 

1. Diffuse Broncho-Pneumonia — Presdtsposing Factors. These in- 
clude any antecedent catarrhal infection, old age, low general resist- 
ance from other disease or severity ol acute illness, while in some 
cases direct aspiration of infective material into the lungs may be 
the cause. 

Symptoms. The clinical pictiu-e of diffuse broncho-pneumonia is 
well recognised. Operation is shortly foiloaved by an abrupt rise of 
temperature, with dry irritating cough, rapid shallow breathing and 
cyanosis. Toxremia is evident in the dry tongue, mental clouding 
and feeble pulse, while in bad cases the patient becomes prostrated and 
stuporous, sinking down in the bed. Recovery in such circumstances 
is of course unlikely. In less severe cases the patient may weather the 
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storm after prolonged illness. Ph}*sical signs in the lungs do not 
always reveal the severity of affection; usually coarse bronchitic rales 
are heard over both lower lobes, with signs of patchy consolidation, 
if time for their development allows. 

2. Broncho-Pneumonia Secondary to Atelectasis. — Predisposing 
Factors. These have already been noted in the section upon simple 
collapse. The greater the debility of the patient and the element of 
septic infection the more likely is pnevimonic change to occur. 

Symptoms. The development of pneumonia usually follows upon 
that of basal collapse after some da\s, and is hence of more insidious 
onset than the generalised form and usually affects one lower lobe 
only. The transition is shown by a greater severity of illness, with 
higher fever, increased dyspnoea and the bringing up of highly puru- 
lent or blood-stained sputum. Where the damming up of secretions 
by bronchial obstruction is complete, an actual suppuration and 
breaking dotra of lung tissue may develop, bringing about a diffuse 
septic pneumonitis or a lung abscess, while empyema may further 
complicate the picture. 

Treatment of Post-Operative Broncho-Pneumonia. In the diffuse 
fulminating type of post-operative broncho-pneumonia the prognosis 
is grave from the start, and treatment is necessarily confined to gen- 
eral measures to resist toxaemia and maintain respiratory function. 
Nursing and fresh air are both of paramount importance, tvhile the 
largest volume of fluid which the circulation will support should be 
administered by all available routes. Fluid diet may be supplemented 
by glucose and alcohol. Oxygen should be given continuously through 
a double nasal catheter or by means of an oxygen tent. Cough is 
encouraged by hot drinks and stimulating expectorants containing 
ammonium carbonate or chloride. (KJtassium iodide and an alkali 
such as potassium citrate or sodium bicarbonate to render the sputum 
looser and easier to bring up. Sedatives are to be avoided, especially 
morphia and heroin. Cardiac embarrassment is treated by venesec- 
tion and injection of salyrgan and one of the rapidly acting group of 
central stimulants such as camphor, coramine or cardiazol. Caffeine, 
adrenalin and stry'chnine are other \^Iuable stimulants. Digitalis and 
strophanthin are of little benefit where the cardiac rhythm is regular. 

^\Tiere facilities are present the sputum should be examined bac- 
teriologically, and if the predominating organism is a Streptococcus 
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or a pneumococcus benefit may follow the giving of sulphanilamide 
or M. and B. 693, Infection is usually mixed, however, and the dra- 
matic response of lobar pneumonia is seldom seen. Treatment by 
specific sera is similarly of little value. Quinine is thought to be of 
some benefit, given by intramuscular injection as solvochin or trans- 
pulmin, one ampoule of 2 cc. once or twice daily. 

In the case of secondary pneumonia developing in a collapsed lobe 
the need is urgent, where possible, to relieve the underlying bronchial 
obstruction. Bronchoscopy under local anaesthesia should be carried 
out, if necessary repeatedly, with aspiration of secretions as already 
described. In other respects the treatment is essentially stimulant, as 
for generalised broncho-pneumonia. 

V. POST-OPERATIVE LUNG ABSCESS 

Breaking down of the lung substance with formation of a localised 
abscess may, as noted, complicate the occurrence of massive collapse. 
If the multiple embolic abscesses of the lung from septic infarction 
be excluded, however, lung abscess is not a common sequel to ab- 
dominal operation, being much more frequently seen after operative 
procedures upon the nose and throat, as a result of septic inhalation. 
A brief description will therefore suffice. 

Symptoms. The onset of a lung abscess is usually shown by the 
development of acute respiratory illness at an interval of a week or 
longer after operation. High intermittent fever is frequent, with 
sweats, rigors and marked prostration. Distressing spasms of cough 
add to the patient’s discomfort, at first dry and painful, but later, with 
increasing severity of illness, often culminating in the sudden expul- 
sion of pus in large amount from rupture of the abscess into a neigh- 
bouring bronclius. The pus is of offensive smell and may contain 
elastic fibres or fragments of lung tissue. Htemoptysis is a common 
feature. The degree of communication with and drainage into a 
bronchus may be of every grade, from complete absence, when the 
patient may die of toxaemia with unruptured abscess, to a rapid spon- 
taneous cure. Usually it is partial and intermittent, with coughing 
up for many ^veeks of purulent sputum in large but variable amounts 
and a corresponding fluctuation in the degree of general illness. 
Physical signs in the chest are similarly uncertain, and diagnosis 
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depends much more upon symptoms; with a deep-seated abscess they 
may be practically absent. When the lesion is nearer the surface, 
signs of consolidation are present, with or without effusion. Diagno- 
sis is greatly assisted by X-ray examination in various planes, rv’hen 
the rounded shado^v' of the abscess may be identified. Characteristic 
fluid levels may be seen in some cases after communication with a 
bronchus has been established. 

Confirmation of the diagnosis and sometimes the revealing of its 
immediate cause may be obtained by lipiodol injection and still more 
by bronchoscopy, which has an important part also in treatment. 

Treatment of Lung Abscess. Treatment of abscess of the lung is 
invariably medical in the early stages, at least until such time as the 
inflammatory process has become walled-off by a protective barrier 
of reaction in the surrounding lung tissue. A certain proportion, 
moreover, about 20 per cent of all lung abscess cases, will recover 
without operation by spontaneous rupture and drainage. In the acute 
phase, therefore, treatment should be planned much on the lines as 
for a case of pneumonia, with regard to nursing, diet and general 
medical care. Fluids and stimulants are to be given freely. As soon 
as evidence is forthcoming from the sputum that communication has 
become established with a bronchus, positiral drainage in the opti- 
mum position for the particular patient should be begun, and per- 
sisted in, being a measure of great benefit in keeping the abscess 
cavity empty and promoting free drainage and healing. Where a 
specially constructed bed, such as the Nelson bed, is available, the 
correct posture may be maintained for long periods, keeping the 
sound lung uppermost, especially during sleep. Intermittent drain- 
age by postural coughing is also to be encouraged. 

Drugs are of relatively less importance than general measures in 
treatment. Steam inhalations with volatile oils are helpful and the 
giving of creosote and similar drugs, by mouth or by inhalation, 
relieves the patient and his attendants of the distressing odour of the 
sputum. Cough is promoted throughout the illness by simple alkaline 
expectorants, and the use of depressant drugs is kept to a minimum. 
\\Tiere abundant Spirochetes and anserobic organisms are Fotind in 
the sputum, arsenic bv mouth or by injection is of value. The in- 
stillation of antiseptic oils such as gomenol solutions into the trachea 
sometimes assists drainage of the lung cavity. 
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The role of bronchoscopy in lung abscess has been mentioned. In 
any case in which improvement on medical treatment is not rapid, 
this investigation should be carried out. In a proportion of cases 
drainage of the affected zone may be established or improved by the 
unblocking of an cedematons bronchus supplying it and aspiration 
of secretions distal to the obstruction. A good result may call for a 
repetition of the process, but frequent disturbance of the patient for 
this purpose is undesirable. If satisfactory drainage is not early estab- 
lished by bronchoscopy it is not likely to follow repeated attempts. 

If progress is satisfactory, witli progressive lessening of sputum and 
subsidence of fever, no further measures of treatment tvill be needed. 
When, however, the patient steadily deteriorates or fails to improve 
after an inten'al say of four to six weeks of medical treatment con- 
scientiously carried out, direct surgical drainage of the abscess is 
called for. The most satisfactory procedure is to carry out external 
drainage in two stages. Ac the fiRt operation a portion of the nearest 
overlying rib is resected and the parietal pleura incised. Unless this 
is already firmly adherent, the wound is packed with iodised gauze, 
or alternatively the margins of the pleural opening are stitched firmly 
to the underlying lung. After an interval of seven to ten days, when 
the general pleural cavity may be assumed to be safely shut off and 
protected, the lung abscess is freely opened ■with the diathermy 
cautery and a large drainage tube inserted. 

Successful drainage is shown by a rapid improvement in the pa- 
tient's symptoms, with eventual healing of the chest -wound, of which 
ho^vever care should be taken to prevent too early closure before 
all suppurative change has cleared up in the underlying lung. 

Perhaps the most difficult point to decide in the treatment of lung 
abscess is (he stage at wfiich surgical interference should be advised. 
Recent tendencies have been toivard earlier operation, a change of 
view undoubtedly justified in its results, since drainage too late, 
u’liile saving life, often leaves a tough-tvalled abscess cavity tviih per- 
manent sinus and bronchiectasis. 
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wounds. 49 

— of gastric and duodenal haemor- 

rhage, 400 

— of pyloric obstruction. 321 

— of unsatisfactory results of gastro- 
jejunostomy, 352 
—of wound contamination. 40 
Cavity, peritoneal, drainage of, 887 
Cells, islet, adenomata of, svith hyper- 
insulinism, 648 

Chest complications, postoperative. 
1339 

Choice of treatment of chronic du- 
odenal ulcer, 211 
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Cholecjstectomy, 761; 767: 779 
Cholec)stitis, 719; 727 

— acute obstruction, 727 
results of surgery for, 801 

— and gall-stones, 719 

— calculous, choledochostomy for, 779 

— chronic, 736 

preoperati\e measures for, 752 

results of surgery for, 800 

Cholecjsto-gastrostomy for gastric ul- 
cer, 322 

Cholecystograms, interpretation of. 
742 

Cholec^stostomy, 758 
Choletlocho-duoclenostomy, lateral. 
795 

Choledochostomy, ampullary. Me- 
Burney's operation for, 789 

— for calculous cholecystitis, 779 

— ^^oynlhan’s operation of, 795 

— transduodenal, Kocher's operation 

of. 793 

Choledochus cyst, 669 
Cholesterosis of the gall-bladder, 725 
Cirrhosis of the liter, preoperaiive 
treatment of, 846 

— results of surgery for, 853 
Classification of diterticula, 125 
Clean wounds, 36 

Clinical features, of acholuric or 
haemolytic jaundice, 574 

— of carcinoma of the gallbladder, 

705 

— o£ hydatid cyst of the. liset, 840 

— of solitary cyst of the liter, 844 
Clinical picture, of acute pancreatitis, 

608 

— of amoebic abscess of the Iher, 817 

— of burst abdomen, 58 

— of distended stomach, 75 

— of malignant tumours of the liter, 

834 

— of peritonitis, 920 

— of pyloric stenosis of infants, 100 

— of pyogenic abscess of liter, 824 


Clinical signs of inoperability of gas- 
tric carcinoma, 440 
Clinical types, of chronic appendicitis, 
903 

— of tuberculous mesenteric lym- 

phadenitis, 960 

Closing of abdominal wounds, 9; 12; 
53 

Closures and incisions, 3 
Colectomy, right hemi-, 1241 

— total, for ulcerative colitis, 1178 
Colitis, ulcerative, surgical treatment 

of, 1165 

Collapse, pulmonary as postoperative 
chest complication, 1344 
Colloid or mucoid carcinoma of gall- 
bladder, 701 
Colon. 1180; 1192 

— cancer of, 1180 

——examination of abdomen for, 1192 
— — Lahey’s method of modifietl Mik- 
ulicz operation for, 1207 

Mikulicz operation for, 1204 

operability oh 1195 

——treatment of inoperable, 1254 
Colon, diverticulitis cf the, 1145 
Colon, sigmoid, volvulus of, 1126 
Colostomy, 1169; 1228 
—Devine’s. 1228 

— for inoperable rectal cancers, 1331 
Colp on disruption of abdominal 

wounds, 53 

Common bile duct, carcinoma of, 716 

— congenital cystic dilatation of the, 

669 

— Moynihan’s rotation of, 795 

— stones in the, 748 

Common duct, stones in, results of 
surgery for, 802 

Common hepatic duct, carcinoma of, 
718 

Common ami hepatic ducts, postop- 
erative strictures of, 675 
Complete reconstruction of posterior 
wall of inguinal canal, 982 
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Complications, after gastric opera- 
tions, 492; 514 

— of gastric wounds, 137 

— of wotinds, 3, 38 

— postoperative, 116 
of appendicitis, 900 

of perforated gastric ulcer, 397 

of the diest. 1339 

Congenital cystic dilatation of com- 
mon bile duct, 669 
Congenital obstruction of bile ducts. 
667 

Considerations, anatomical, of acute 
appendicitis, 858 

Constipation and purgatixes in acute 
appendicitis, 861 

Contamination, causes of wound. 40 

— treatment of xvound, 45 
Curability of gastric carcinoma, 445 
Cure of inguinal hernia, radical op- 
erations for, 971 

C)st, choledochus, 669 
—hydatid of liver, 839 
—solitary, of liver, clinical features of, 
844 

— — non-parasitic. 842 

— splenic, 551 

— pancreatic, 626 

Cystic dilatation of common bile duct, 
congenital, 669 

Death, causes of, after biliary surgery, ' 
803 

Denervation, adrenal, 282 
DePage-Janeway’s gastrectomy, 456 
Devascularisation, gastric, 282 
Devine colostomy, 1228 
Diagnosis, diiferential, 205 

of gastric carcinoma, 442 

of gastiic ulcer perforation, 379 

of p)loric obstruction, 331 

of strangulated hernia, 1022 

— of acute pancreatitis, 611 
phlegmonous gastritis, 81 


Diagnosis, coninued 

—of amoebic abscess of liver, 819 

— of chronic appendicitis, 905 
duodenal ileus, 412 

— of diseases of the spleen, tedinique 

for sternal puncture in, 582 

— of distended stomach, 77 

— of duoilenal divertinila, 129 

— of gastric carcinoma, 434 
—of gastric diverticula, 122 
ulcers. 288 

and duodena] ulcers, 195 

ulcer perforation, 378 

wounds, 136 

— of hypertrophic pyloric stenosis of 

infants, 105 

— of pancreatic calculi, 622 

— of penetrating injuries of the liver, 

809 

— of penionitis, 924 

— of pyloric obstruction, 329 
-of pyogenic abscess of liver, 825 

— of sarcoma of the stomach, 485 

— of sub phrenic abscess, 948 

—of thrombocyiopaenic purpura 
hacmorrhagica, 567 

— of tuberculous mesenteric lympha- 

denitis, 959 

Diet and race in acute appendicitis, 
860 

Diet, modified Lenhartz, 175 
Differential diagnosis, 205 
—of gastric carcinoma, 442 
—of gastric ulcer perforations, 379 
—of pyloric obstruction, 33l 
—of strangulated hernia, 1022 
Diffuse peritonitis, appendicitis with, 
872 

Dilatation, acute, of stomach, 71 

— of common bile duct, congenital 

cystic, 669 

—of stomach, incidence of, 72 
Direct inguinal hernia, Gallie’s opera- 
tion for, 98G 
Disease, Gaucher’s, 557 
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Diseases, splenic, sternal marrow in, 
587 

of surgical importance, S'lO 

— of the spleen, sternal puncture in 

diagnosis of, 582 

Disruption of abdominal wounds, 4; 
48; 49; 53 

Distended stomach, 75 

— postmortem examination of, 73 
Diterticula, classification of, 125 

— duodenal, 124 
-gastric and duodenal, 118 

— of the appendix, 909 
Du'erticulitis of the colon, 1145 
Drainage, for appendix abscess, tech- 
nique for, 895 

—of peritoneal cavity after appcndt- 
cectomy, 887 

— peritoneal, postoperative treatment 

of appendicectomy without, 887 
Duct, common, results of surgery for 
stones in, 802 

bile, carcinoma of. 710 

— "—congenital cjstic dilatation of. 
669 

Mo^Tiihan's rotation of, 795 

stones in the, 748 

hepatic, carcinoma of, 718 

Ducts, bile, anomalies of the, 665 

carcinoma of the, 709 

congenital obstruction of, 667 

exploration of, 779 

injuries to, during operation, 675 

treatment for operative injuries 

to, 681 

Ducts, bile, and gall-bladder, manage- 
ment of T-tubes after operations. 
797 

traumatic rupture of, 671 

Ducts, common and hepatic, postop- 
erame strictures of, 675 

— three, carcinoma at junction of, 717 
Duodenal diverticula, 124 

— fistula, 146 

— external, 147 


Duodenal ileus, 410 
— chronic, 410 
Duodenal injuries, 140 
Duodenal ulcer, 177 

— Balfour’s operation for, 273 

— Moynihan’s operation for, 273 

— operative procedures for, 216 

— pjloric exclusion of, 275 

— Pauchet’s operation for, 275 

— statistics of, 179 

— Wolfson and Rothenberg’s opera- 

tion for, 276 

— chronic, standard operation for, 254 
Duodenal and gastric, diverticula, IIS 

— haemorrhage, 400 

— ulcers, acute perforation of, 365 
Duodenum and stomach, foreign bod- 
ies in, 86 

— injuries of, 132 

Echinococcosis of the abdomen, sec- 
ondary, 842 

Effects, physiologic, of splenectomy, 
529 

Egyptian splenomegaly, 577 
Electro-surgical obliteration of gall- 
bladder, 762 

Embolism, pulmonary', as postopera- 
tive complication, 1351 
Enteritis, regional, 1078 
Enterostomy-, "Witzers, ^Vangensteen’s 
modification of, 1039 
Epi^stric hernia, 1 009 
-incision, midline, 10 
Epithelioma of gall bladder, 702 
Examination, of abdomen for cancer 
of colon, 1192 
—of rectum for cancer, 1264 
—radiologic, for gastric ulcer, 200 
Excision, alone for gastric ulcer, 304 

cautery, with gastro-Jejunostomy 

for gastric ulcer, 312 

— of gastric ulcer with pyloroplasty, 

315 
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Excision, continued 

— svetlge, svith gastro-jejunostomy for 

gastric ulcer, 308 
Exclusion, gastric, 281 

— of gastric growth, 461 

— partial gastric, for ulcer, 314 
Expectant treatment of acute appendi- 
citis, 891 

Exploration of abdomen in splenec- 
tomy. 535 

—of bile ducts, 779 
Exploratory laparotomy, 164 

— for gastric carcinoma, 464 
Extension of gastric carcinoroa, inodes 

of. 424 

Exteriorisalion for heniia, 1041 
External duodenal fistula, H7 
External hernia, strangulated, 1017 


Factors, aetjologic, of aaite appendi- 
citis, 858 

— of acute perforation of gastric and 

duodenal ulcers, 366 
Faecaliths in acute appendicitis, 861 
Familial susceptibility to appendicitis, 
861 

Features, clinical of hjdatid cyst of 
User. 840 

— — of solitary cyst of liver, 844 
Feeding, postoperatise, 110 
Female, inguinal hernia in the, 977 
Femoral hernia, 994 

— operations for, 995; 1000 
Fibromata of the stomach, 487 
Finney’s pyloroplasty, 227 
FinochieCto's modification of Billroth 

I operation, 243 
Fistula, duodenal, 146 

— external duodenal, 147 

— gastric, 143 

— internal duodenal, treatment of, 

146 

Fistulae, pancreatic, 629 
local treatment of, 630 


Fistulae, contitiued 

operatise treatment of, 631 

Foreign bodies, in acute appendicitis, 
861 

— in stomach and duodenum, 86 

— ssvallosved, 86 

surgical procedure for removal 

of, 94 

Fredet-Rammsiedt operation for py 
loric stenosis, 108; 111 
Fiindusectomy, partial, 28J 


I Gabriel’s operation for cancer of the 
rectum, 1320 

Gall-bladder, anomalies, 657 

of arteries of the, 661 

Gall-bladder, carcinoma of. 694 

mucoid or colloid, 701 

papillary, 701 

scirrhus. 701 

treatment of, 706 

— cholcsterosis of the, 725 

— electro-surgical obliteration of, 
762 

epithelioma of the. 702 

incisions in surgery of the, 756 

— — instruments for operations upon, 

756 

mucocele of the, 727 

position of patient for surgery of, 

756 

Gall-bladder and bile ducts, T-lubes 
after operations upon, 797 
—traumatic rupture and treatment of, 
671 

Call-stones, types of, 720 
Gall-stones and cholecystitis, 719 
Gallie's operation for direct inguinal 
hernia, 986 

Gangfrene, postoperative progressive, 
M 

Gastrectomy, Depage-Janeway's, 456 

— for gastric ulcer. 316 

— indications tor, 241 
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Gastrectomy, continued 

— Kader’s, 45G 

— Manvedel’s, 456 

— objects of, 237 

— partial, for duodenal ulcer, 275 
-sub-total, for gastric carcinoma, 

468 

— total, for gastric carcinoma, 474 • 
-\Vitzers. 454 

Gastric carcinoma, 415 

— contents, 202 
anal)sis of, 202 

— devascularisation, 282 

— diserticula, treatment of, 123 

— exclusion, 281 

— fistula, 143 

—growth, exclusion of, 461 

— injuries, treatment of, 138 

— partial, for gastric ulcer, 315 
Gastric operations, 152 

— anemia after, 505 
—anaesthesia for, 152 

— armamentarium for, 160 

— complications of, 492 
after, 514 

— gastro-je]unal ulcer after, 506 

— haemorrhage after, 492 

— incision for, 152 

— late causes of \omiting after, 500 

— premedication for, 157 

— secondary ulceration after, 514 

— vomiting after, 495 
Gastric polyposis, 490 
Gastric tumours, 415 
Gastric ulcers, 312 

— cautery excision for, 312 

— cholecysto-gastrostomy lor, 322 

— excision alone for, 304 

— excision of, with p)loroplasty, 315 

— gastro-jejunostomy alone for, 306 

— jejunostomy for, 322 

— partial gastrectomy for, 316 
Gastric ulcers, chronic, management 

of, 290 

operations for, 303 


Gastric ulcers, chronic, continued 

therapeutic tests for malignancy 

in, 301 

— perforated, operative treatment of, 

383 

I postoperative complications of, 

I 397 

’ preoperative treatment of, 383 

pathology of, 367 

diagnosis and prognosis of, 378 

! — radiologic examination for, 200 

— segmental or sleeve resection of. 314 

— weilge excision for, 308 
Gastric wounds, 135 

— complications of. 137 

' Gastric and duodenal diverticula, 118 
—haemorrhage, causes of, 400 

— ulcers, acute perforation of, 365 

t)P«s of perforation of, 367 

Gastritis, acute phlegmonous, 80 
GavttOKluodenosiomy, Jaboulay's, 231 
Gastro-jejunal ulcer after gastric op- 
erations, 506 

Castro-jejunosiomy, alone for gastric 
ulcer, 306 

— for gastric carcinoma, 460 

—for pyloric obstruction, results of, 
352 

— with cautery excision for gastric ul- 

cer. 312 

with wedge excision for gastric ul- 
cer, 308 

Gastroscop), 204 
Gaucher's disease, 557 
General peritonitis, treatment of ap- 
|iendicitis with, 898 
General remarks and principles of ab- 
dominal surgery, 3 

General remarks on abdominal in- 
cisions, 8 

Gonococcal type of peritonitis, 939 
Gridiron incision, McBumey’s, 29 
Growths, benign, of the stomach, 486 

— innocent, new, of the pancreas. 648 , 

— new’, of the spleen, 552 . . 
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Haematoma of wounds, 38 
Haemolytic or acholuric jaundice, 573 
Haemorrhage after gastric operations, 
402 

Haemorrhage, gastric and duodenal, 
400 

Haemorrhage, ulcer, management of, 
404 

mortality of, 402 

results of surgery for, 409 

Haemorrhagica, ihrombocyiopaentc 
purpura, 5C4 
——splenectomy for, 571 
Halsted operation for inguinal hernia. 
985 . 

Hartmann resection for cancer of the 
■rectum, 1279 

Healing, poor, of tissues, 57 
Hemi-colectomy, right, 1241 
HejjatJc duct, common, carcinoma of, 

. 718 ■ 

Hepatic and common ducts, postop- 
erative strictures of, 675 
Hernia, direct inguinal, GalUe's op 
eration for, 986 
Hernia, epigastric, 1009 
— exieriorisation for, 1 0-1 1 

— femoral, 994 

— incisional, operation for, lOIl 

— inguinal, 9G9 

Bassini operation for, 983 

Bloodgood operation for, 986 

——Halsted operation for, 985 

in the female, 977 

——in infants, operation for, 979 

local anaesthesia for, 970 

_'_\VyIl)5 Andrew’s imbrication op- 
eration for, 985 

— Pauchet operation for, 1010 | 

— postoperative, 4 ^ 

— strangulated, external, 1017 ' • ! 

rare types of, 1021 | 

— umbilical, 1005 ‘ 

, Ma )0 operation for, 1007 'I 

—ventral, 1011 


1373 

Horsley's modification of Billroth I 
operation, 246 
— pyioioplasty, 520 
Hour-glass stomach, 354 
Hurst’s postoperative regime, 175 
Hydatid cyst of the liver, 839 
Hyperinsulinism, adenomata of islet 
cells with, 648 

Hypertrophic pyloric stenosis of in- 
fants, 98 


lleo-sigmoidostomy, 1169 
Ileostomy, 1170 

— termmal. 1176 

Ileus, chronic duodenal, 410 

— paralytic, 1097 

Incidence, of dilatation of the stom- 
ach. 72 

—of disruption of abdominal wounds, 
49 

—of gastric and duodenal haemor- 
rhage, 402 

Incision, for appendiceciomy, 877 

— in surgery of gall-bladder, 756 

— Koclier's sub costal, 28 
-lateral oblique, 29 
abdominal, 33 

— lower paramedian. 20 

— McBurney's, 29 

— midline epigastric, 10 

— Pfarmemtiel’s, 26 

— Sander's transverse epigastric, 22 

— upper paramedian, 18 
Incisions, abdominal, 5 

— for gastric operations, 152 

— individual, 10 

— lateral abdominal, 28 

— lateral oblique for exposure of colon, 
32 

— transverse abdominal, 21 

— types of, 4 
—vertical, 10 
Incisions and closures, 3 
Incisional hernia, operations for, 1011 
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Indications, for operation lor duode- 
nal ulcer, 216 

— for partial gastrectomy, 241 

— for splenectomy, 529 
Inditidual incisions, 10 

Infants, h)pertrophic pyloric stenosis 
of, 98 

— inguinal hernia in, 978 
Infected abdominal wounds, 39 
Infections, respiratory, and appendi- 
citis. 862 

Inflamed appendix, 878 

— remotal of, 878 

Inguinal canal, posterior wall of, re- 
construction of, 980; 982 
Inguinal hernia, 969 

— Bassmi operation for, 983 

— Bloodgood operation for, 986 

— direct, Gallie operation for, 986 

— Halsted operation for, 985 

— in the female, 977 

— in infants, 978 

— local anaesthesia for, 970 
—radical cure of, 971 

— Wyllys Andrew’s imbrication oper- 

ation for, 985 
Injuries to bile ducts, 675 

— operatise, 675 
Injuries, duodenal, 140 

— gastric, operatise procedure for, 139 

— of intestines, penetrating, 1036 
subcutaneous, 1045 

— of the liver, penetrating, 808 
subaitaneous, 807 

— of the pancreas, 595 
operatise, 601 

Injuries of the stomach and duode- 
num, 132 

Innocent nerv growths of the pancreas. 
648 

Inoperable cancer, of the colon, treat- 
ment of, 1254 

— of the rectum, colostomy for, 1331 

— of the stomach, management of, 

448 


Insirmnenis for operations ujron gall- 
bladder, 765 

Internal duodenal fistula, 146 
Internal strangulation of intestines, 
1135 

Interpretation of cholecystograms, 742 
Intestinal obstruction, acute, 1089: 
1118 

Intestine, non-viable, treatment of, 
1030 

Intestine, small, benign tumours of, 
1062 

malignant tumours of, 1064 

volvulus of, 1128 

Intestines, adhesive obstruction of, 
1139 

— internal strangulation of, 1135 
—penetrating injuries to, 1056 
—subcutaneous injuries of, 1045 
Intussusception, aaiie, 1118 
Investigation of carcinoma of the pan- 
creas, 636 

Islet cells with hpyerinsulinism, ade- 
nomata of. 648 


Jaboulay's gastro-duodenostomy, 231 
Jaundice, acholuric or haemolytic. 
573 

Jaundiced patient, preoperative treat- 
ment of, 754 

jejunostomy, for gastric carcinoma, 
160 

— for gastric ulcer, 322 
Jejuno-deum, tumours of the, 1060 
Judd’s pyloroplasty, 223 
Junction of three ducts, carcinoma of, 
717 


Kader's gastrectomy, 456 
Keloid scars, 64 

Koclier operation of transduodenal 
choledochostomy, 793 
-sub-costal incision, 28 
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Lahey modified Mikulicz operation 
for cancer of colon, 1 207 

Miles’ operation for canter of 

rectum, 1309 

— operation for pancreatic-jejimos 

lomy, 632 

Laparotoni), exploratory, 164 

for gastric carcinoma, 464 

Lateral abdominal incision, 28 

— choledocho-tluodenoslom), 705 

— oblique incision, 29 
abdominal incision, 33 

incisions for exposure of colon, 32 

Lenhartr diet, modified, 175 
Lipomata of the stomach, 488 
Liver, amobeic abscess of the, 8I5 
—benign tumours of the, 829 

— cirrhosis of the, ireaimeut of. 816 

— hjdatici cyst of the, 839 
—malignant tumours of the. 832 
—neoplasms of the, 829 

— penetrating injuries of the, 808 

— p)Ogenic abscess of, 822 
— solitary cyst of the, 844 

— subcutaneous injuries of the, 807 
Local anaesthesia for inguinal hernia. 

970 

— technique of, for gastric operations. 

154 

Local peritonitis, appendicitis wiili. 
871 

Local treatment of pancreatic fistulas. 
630 

Loclhsrc-Mummcry operation tor can 
cei of rectum, 1282 
Lotrer paramedian incision. 20 
Lung abscess as postoperative com- 
plication. 1359 

L)mphadenitis. tuberculous mesen- 
teric, 958 


^^alar^al splenomegaly, 555 
Malignancy In chronic gastric ulcer, 
test for, 301 


Malignant tiimoms, of tlie liver, 832 

— of small intestine, 1064 
Management, of bleeding peptic ulcer, 

399 

-of external duodenal fistula, 151 

— of inoperable gastric carcinoma, 

448 

— of patients with chronic gastric ul 

cers, 290 

—of T-tubes after operations, 797 

— of ulcer haemorrhage, 401 

— of wounds, 36 
McBurney, gridiron incision, 29 

— operation of arnpullary choledoclios- 

tomy. 789 

Measures, preoperaiue, foi chronic 
cholecystitis, 752 

tor jaundiced patient, 754 

A/esenieric lymphadenitis, tubercu 
lous, 938 

— sasailar occlusion. 1131 
Mesentery and omentum, tumours of 

the. 963 

A/etliod of closure of wounds, 12, 53 
Methods of investigation of cancer of 
(he pancreas, G36 
Midline epigastric incision, 10 
hfikulia resection for cancer of colon. 
J204 

Miles’ operation for cancer of rectum. 
1291 

— i.ahey’s modification of, 1309 
Modes of extension of gastric carci- 
noma, 424 

Modification of Billroth I operation, 
Finochietio’s, 243 

— Horsley’s, 216 

— Mayo's. 245 

— Shoemaker's, 253 

— von Haberer’s, 242 

— von Haberer-Finney’s. 253 
Modification of standard operation 

for duodenal ulcer. Balfour's, 273 

— Moynihan’s, 273 

— Pauchet’s, 275 
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Mortality, of acute pancreatitis, 614 

— of appendicitis, 899 

— of splenectomy, 563 

— of ulcer haemorrhage, 402 

— operatise, 106 

Mo)nihan modification, of standartl 
operation for duodenal ulcer, 273 

— of choledochostomy, 795 
Moynihan rotation of common bile 

duct, 795 

Mucocele of the gall-bladder, 727 
Mucoid or colloid carcinoma ot the 
gall-bladder, 701 
Myomata of the stomach, 486 


Neoplasms of the liver, 829 
Nesv growths, innocent, of the pan- 
creas, 648 

— of the spleen, 552 
Non-parasitic cyst of the liver, solitary, 
842 

Non-viable intestine, treatment of, 
1030 


Objections to wire sutures, 17 
Objects of partial gastrectomy. 237 
Obliteration, electro-surgical of the 
gall-bladder, 762 
Oblique lateral incision, 29 
Obstruction, acute intestinal, 1089; 
1118 

— adhesive, of intestines, 1139 

— appendicular, 863 

— congenital, of bile ducts, 667 

— pyloric, 324 

results of gastrojejunostomy for, 

352 

technique of gastro-jejunostomy 

for, 334 

Obstructiie appendicitis, acute, 869 

— cholecystitis, acute, 727 
Occlusion, mesenteric vascular, 1131 
Omentum, torsion of the, 964 


Omentum and mesentery, tumours of 
the, 963 

Operability of cancer of the colon, 
1195 

Operation, Billroth 1 type of, 241 

Finochietto’s modification of, 243 

Horsley's modification of, 246 

hfayor’s modification of, 245 

^Shoemaker's modification of, 253 

von Haberer’s modification of, 

242 

von Habcrer-Finney's modifica- 
tion of, 253 

— Billroth II, types of, 253 

— for cancer of colon, Lahey’s, 1207 
Mikulicz's, 1204 

— for cancer of rectum, Aldrich- 

Blake’s, 1327 

Gabriel’s, 1320 

Hartmann's, 1279 

'Lockhart-Mummcry's, 1282 

Miles', 1291 

— — — Lahey's modification of, 1309 

Pauchei’s, 1323 

Operation for duodenal ulcer, indica- 
tions for, 216 

Operation for hernia, Pauchet’s, 1040 
Operation for direct inguinal hernia, 
Gallie’s. 986 

Operation, for inguinal hernia, Bas- 
sini’s, 983 

Bloodgood’s, 986 

Halsted’s, 985 

in infants, 979 

Wyllys Andrew’s imbrication, 985 

umbilical hernia, Mayo’s, 1007 

— for carcinoma of ampulla of Vater, 
Afayo’s, 712 

—for gastric carcinoma, Stamm's, 451 

— for pancreatic-jejunostomy, Lahey’s, 

632 

— for peritonitis, 927 

— injuries to bile ducts during, 675 

— of ampullary choledochostomy, Mc- 

Burney’s, 789 
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Operation, conthiued 

— of choledochostomy, Moynihan's, 

795 

— of transduodenal clroledochoslomy, 

Kocher’s, 793 

— of Wiizel’s enterostomy, Wangen- 

steen’s, 1039 

— sclieme of feeding after, 110 

— standard for duodenal ulcer, 254 

Balfour’s modification of. 273 

Moynihan’s modification of, 273 

Pauchefs modification of, 275 

— upon gallbladder, position of pa 

tient for, 756 

Opei-atfons, for chronic gastric ulcer, 

303 

— for femoral hernia, 995: 1000 

— for incisional hernia, 1011 

— for radical cure of inguinal hernia, 

971 

— for strangulated hernia, 1027 

— gastic, 152 

anaemia after, 505 

anaesthesia for, 152 

annamentarium for, 160 

— — complications of, 492 
——complications after, 514 

gascro-jejunal ulcer after, 500 

haemorrhage after, 492 

— 'incisions for, 152 

jejunal ulcer after, 5II 

late vomiting after, 500 

premedication for, 157 

secondary ulceration after, 514 

technique of local anaesthesia for, 

154 

— palliative, for gastric carcinoma, 451 

— radical for gastric carcinoma, 4G2 

— upon biliary system, causes of death 

after, 803 

— upon gall-bladder, instruments for, 

756 

— upon gall-bladder and bile ducts. 

T-tubes after, 797 

— vomiting after gastric, 495 , 
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Operative injuries, to bile ducts, treat- 
ment for, 681 

— of the pancreas, 601 
Operative mortality, 106 
Operative procedures, for duodenal 

ulcers, 216 

—for gastric injuries, 139 
Ojierative treatment, for acute chole- 
cystitis, results of, 801 

— for chronic cholecystitis, results of, 

800 

I —for stones in common duct, results 
of, 802 

I —of adenomata of islet cells ivith 
' hypennsuhmsm, 650 

— of acute pancreatitis, 613 
—of cancer of the rectum, 1276 

— of cancer of the pancreas, 638 

— of dioledochus cyst, 670 

— of cirrhosis of the liver, results of, 

853 

— of gastric fistula, 145 
—of pancreatic calculi, 622 
—of pancreatic fistulae, 6SI 
—of perforated gastric ulcer, 383 

Palliative operations for gastric car- 
cinoma, 451 

Palliative treatment of gastric fistula, 
143 

Pancreas, anomalies of the, 593 

— carcinoma of the. 634 

— injuries of the, 595 

— innocent new growths of the, 648 

— operative injuries of the, 601 
Pancreatic calculi, 621 
—cysts, G26 

— fistulae, 629 

local treatment of, 630 

Pancreatic-jejunostomy, Lahey’s opera- 
tion for, 632 

— for pancreatic fistulae, 631 
Pancreatitis, 604 

—acute, 605 
mortality of, 614 
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Pancreatitis, continued j 

— chronic, 615 

special tests for, 617 

Papillar) carcinoma of the gall-blad- 
der, 701 

Paralytic ileus, 1007 
Paramedian incision, lower, 20 

— upper, 1 8 

Parasites in acute appendicitis, 861 
Partial cholec)Stectom>, 761 

— fundusectomy, 281 

— gastrectomy for duodenal ulcer, 275 

— for gastric ulcer, 316 

— objects of, 237 

Partial gastric exclusion for gastric 
ulcer, 515 

— reconstruction of posterior wall of 
inguinal canal, 980 

Pathogenesis of gastro jejunal ulcer 
after operations, 511 
Pathologic anatomy, of duodenal di- 
scrticula, 126 

— of pyloric stenosis of infants, 100 
Pathologic types of chronic appendi- 
citis, 905 

Pathology, of acute pancreatitis. 607 

— of acute phlegmonous gastritis, 82 

— of appendicitis, 862 

— of carcinoma of the gall-bladder, 

701 

— of duodenal ulcers, 189 

— of gastric carcinoma, 421 

— of gastric diserticula, 120 

— of gastric tiltets, 2S3 

— of gastric ulcer perforations, 367 

— of peritonitis, 917 

— of sarcoma of the stomach, 483 
Pathology and aetiology, of gastro 

jejunal ulcer after operation, 506 

— of hourglass stomach, 354 

— of pyloric obstruction, 324 
Patient, position of, for gall-bladder 

operation, 756 

— jaundiced, preoperathe measures 

for. 754 


Patients with chronic gastric ulcer, 
management of. 290 
Patichct modification of standard op- 
eration fur duodenal ukcr, 275 
Pauchet Operation for cancer of the 
rectum, 1323 

Pauchet operation for hernia, 1040 
Penetrating injuries, of the liver, 808 

— of intestines, 1056 

Peptic ulcer, bleeding, management 
of. 399 

Perforated gastric ulcer, operatise 
treatment of, 383 

— postoperative complications found 

in, $97 

Perforation, acute, of gastric and duo 
dcnal ulcers. 365 

Peritoneal cavity after appendicec- 
lomy, tlrainage of. 887 
Peritonea] drainage, postoperative 
treatment of appcndicectomy with- 
out. 887 

Peritonitis, acute. 913 
—general, treatmem of appendicitis 
vvith, 898 

—gonococcal type of, 939 

— local, appendicitis, with. 871 

— pneumococcal type of, 936 

— primary streptococcal type of, 934 

— spreading or diffuse, appendicitis 

with. 872 

— toxaemia of, 919 

— tuberculous type of, 939 
PtannenstieVs incision, 26 

^ Phlegmonous gastritis, acute, 80 
Physical signs of gastric and duodenal 
ulcer, 198 

! Physiologic effects of splenectomy, 529 
Picture, clinical, of acute pancreatitis, 

I 608 

' of amoebic abscess of the liver. 

817 

I of malignant tumours of the liver, 

' 834 

[ of peritonitis, 920 
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Picture, clinical, continued 

of p)ogenic abscess of the liter, 

824 

Pneumococcal type of peritonitis, 
936 

Polyposis, gastric, 490 
Poor healing of tissues, 57 
Position of patient for gaJl-blatlder 
operation, 7aG 

Posterior wall of inguinal canal, recon 
struction of, 980; 982 
Postmortem examination of disiendctl 
stomach, 73 

Postoperative complications, 116 

— of appendicitis, 900 

— of cliest, 1339 

— of perforated gastric ulcer, 397 
Postoperatiie feeding. 110 
Postoperative gangrene, progressKe. 

64 

Postoperative hernia, 4 
—regime, Hurst’s, 175 
^strictures of common and hepatic 
ducts, 675 

Pregnancy, treatment of appendicitis 
in, 899 

Premedication for gastric operations, 

157 

Preoperatise measures, for chronic 
cholecystitis, 752 

— for jaundiced patient, 754 
Preparation of abdominal field, 8 
Primary streptococcal type of j>eri- 

tonitis, 934 

Piinciples and remarks, general, 3 
Procedures, operative, for duodenal 
ulcers, 216 

for gastric injuries, 139 

-radical surgical, for carcinoma of tlie 
pancreas, 644 

Prognosis, of amoebic abscess of liver, i 
820 

— of cancer of the rectum, 1271 

— of distended stomach. 77 I 

— of duodenal injuries, 142 | 


Prognosis, continued 

—of external duodenal fistula, 148 

— of gastric ulcer perforation, 381 

— of gastric wounds, 137 

— of penetrating injuries of the liver, 

809 

— of pyogenic abscess of the liver, 825 
—of strangulated henna, 1023 

— of sub phrenic abscess, 951 

— of ulcer haemorrhage, 403 
Pulmonary collapse as postoperative 

chest tomjdications. 1344 

— cmlx>hsm as jxisiopeiatiie chest 
complications, 1351 

Piiiciurc, sternal, in diagnosis of dis- 
eases of spleen. 582 
Purgatives and constipation in acute 
appemhenis, 861 

Purpura haemorrliagica, thrombocyto 
pacnic, 564 

splcneciomy for, 571 

Pyloric exclusion for duodenal ulcer, 
275 

Pyloric obstruction, 324 

— gastrojejunostomy for, 352 
Pyloric stenosis, Fredei-Rammstedi op- 
eration for, 108, III 

—of infants. 98 

Pyloroplasty, excision of gastric ulcei 
with. 315 

— Finney’s, 227 

— Horsley's, 220 

— Judd’s, 223 

Pyogenic abscess of liver, 822 


Race and diet in acute appendicitis. 
860 

Radical operations, for inguinal her 
nia, 971 

— for gastric carcinoma, 462 

— for c.arcinoma of pancreas, 644 
Radiologic examination for gastric 

ulcer.'200 

— findings of secondary ulceration, 5 14 
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Rare tjpes of strangulated hernia, 
1021 

Reconstruction of posterior wall of in- 
guinal canal, 980; 982 
Rectosigmoidal junction, cancer of, 
1260 

Rectal cancers, colostomy for inoper- 
able, 1331 

Rectum, cancer of the, 1255 

Aldrich-Blake operation for, 1327 

Gabriel’s operation for, 1320 

Hartmann’s resection for, 1279 

Lahey’s modification of Miles’ op- 
eration, 1309 

— — Lockhart 's-Mummery’s operation 

for. 1282 

Miles’ operation for, 1291 

Pauchet's operation for, 1323 

Rectum, examination of, for cancer, 
1264 

— spread of cancer of the, 1256 
Rectus muscles, transverse epigastric 

incision of, 23 
Regional enteritis, 1078 
Remarks and principles, general, 3 
Removal, of inflamed appendix, 878 

— of swallowed foreign bodies, 94 
Resection of gastric ulcer, 314 
Respiratory infections and appendi- 
citis, 862 

Results of operative treatment, for 
acute cholecystitis, 801 
—for chronic cholecystitis, 800 

— for stones in common duct, 802 

— of cirrhosis of the liver, 852 

— of ulcer haemorrhage, 409 
Results, of gastro-jejunostomy for 

pyloric obstruction, 352 

— of splenectomy, 530 
Retrograde appendicectomy, 885 
Right hemi-colectomy, 1241 
Rotation of common bile duct, by 

Moynihan, 795 

Rothenberg and ^Volfson’s pyloric ex- 
clusion, 276 


Rupture, 132 

— of spleen, 577 

— traumatic, of gall-bladder and bile 

ducts, 671 


Sanders' transverse epigastric incision, 
22 

Sarcoma of the stomach, 482 
Scirrhus carcinoma of the gall-bladder, 
701 

Secondary echinococcosis of the abdo- 
men, 842 

— ulceration, postoperative, radiologic 

findings of, 514 

Segmental resection of gastric ulcer, 
314 

Shoemaker’s modification of Billroth I 
operation, 253 

I Sigmoid colon, volvulus of, 1126 
! Silkworm gut suiures, 12 
Sleeve resection of gastric ulcer, 314 
Small intestine, benign tumours of, 
1062 

I —malignant tumours of, 1064 
—volvulus of, 1128 
Sokolov on disruption of abdominal 
wounds, 49 

Solitary cyst of liver, 844 

— non parasitic, 812 

Special tests for chronic pancreatitis, 
617 

Spleen, cysts of the, 551 ► 

—new growths of the, 552 
— rupture of. 577 

— sternal puncture in diseases of, 582 

— syphilis of the, 554 

— tuberculosis of the, 553 
—wandering, 555 

Splenectomy’, exploration of abdomen 
in, 535 

— for thrombocytopaenic purpura 

haemorrhagica, 571 

— results of, 530 

— technique of, 532 
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Splenic abscess, 550 

— anaemia and Banti’s S)ndrome, 561 
—artery, aneurysm of, 549 

— diseases, sternal marrow in, 587 

of surgical importance, 549 

Splenomegaly, Egyptian, 577 

— malarial, 555 

Spread of cancer of the rectum, 1256 
Spreading peritonitis, appendicitis 

witli, 872 

Stamm's operation for gastric cai- 
rinoma, 451 

Standard operation for duodenal 
ulcer, 234 

— modifications of, 273 
Statistics, of duodenal ulcers, 179 

— of gastric carcinoma, 447 
Stenosis, pyloric, Fredet-Rammstedt 

operation for, 108; 111 

hypertrophic, of infants, 9S 

Sternal marrow in splenic diseases, 
587 

Sternal puncture in diseases of the 
spleen, 582 

Stomach, acute dilatation of the, 71 

— adenomata of the, 488 
—angiomata of the, 488 

— benign growths of the, 486 

— distended, 75 

postmortem examination of, 73 

— fibromata of the, 487 

— hour-glass, 354 

— lipomata of the, 488 

— myomata of the, 486 

— sarcoma of the, 482 

Stomach and duodenum, foreign | 
bodies in, 86 i 

— injuries of, 132 I 

Stones in common bile duct, 748 | 

Stones in common duct, result of op- | 

eraiion for, 802 

Strangulated external heniia, 1017 
Strangulated hernia, 1022 

— operations for, 1027 

— rate types of, 1021 


mi 

Strangulation, internal, of intestines, 
1135 

Streptococcal t)'pe, primary, of peri- 
tonitis, 934 

Strictures, postoperative, of ducts, 675 
Sub costal incision, Kocher's, 28 
Subcutaneous injuries, of intestines, 
1045 

-of liver, 807 
Sub-phrenic abscess, 944 

— varieties of, 919 

Sub-total gastrectomy for gastric car- 
cinoma, 468 

Surgery of gall-bladder, incisions for, 
756 

Surgical procedure, for removal of 
swallowed foreign bodies, 94 

— for carcinoma of panaeas, G44 
Surgical treatment, of chronic pan- 
creatitis, 617 

—of cirrhosis of the liver, 846 
-of ulcer haemorrhage, results, of, 409 
—of ulcerative colitis, 1165 
Susceptibility, familial, to appendi- 
citis, 861 

Sutures, silkworm gut, 12 

— skin and other, U 

— wire, J4 

Swallowed foreign bodies. 86 

— surgery for removal of, 94 
Symptoms, following ingestion of for- 
eign bodies, 89 

— following operative injuries to bile 

ducts, 681 

— of acute phlegmonous gastritis, 83 

— of benign tumours of the liver, 831 
—of benign tumours of the stomacli, 

488 

— of cancer of the colon, 1190 
—of cancer of the pancreas, 631 
—of dironic pancreatitis, 616 
—of duodenal diverticula, 129 

— of duodenal injuries, HI 

—of external duodenal fistula, 148 

— of gastric carcinoma, 430 
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S)mptoras, continued 

— of gastric diverticula, 122 

— of gastric ulcers, 286 

— of gastric ulcer perforation, 372 

— of gastric tvounds, 136 

— of gastric and duodenal ulcers, 196 

— of gastro-jejunal ulcer after gastric 

operations, 513 

— of hour-glass stomach, 357 

— of pancreatic C)sts, 627 

— of peritonitis, 921 

— of p)Ioric obstruction, 327 

— of subcutaneous injuries of intcs 

tines, 1049 

— of sub-phrenic abscess, 949 
S)nergistic gangrene, postoperaiitc 

bacterial, 64 

Syphilis of the spleen, 554 


T-tubes after sui^ery of gall-bladder 
and ducts, 797 

Techniq[iie, for sternal puncture in 
diseases of the spleen, 582 

—of cholecysto-tUiodenostomy, 642 

— of cholecysto-gastrostomy, 640 

—of cholecysto-jejunostomy. 642 

— of drainage for appendix abscess 

895 

— of gastrojejunostomy for pyloric ob- 

struction, 334 

— of local anaesthesia for gastric op 

erations, 154 

— of making and closing ahrlominal 

incisions, 8 

— of splenectomy, 532 

Terminal ileostomy. 1176 

Test, therapeutic, for malignancy in 
gastric ulcer, 301 

Tests, special, for chronic pancreatitis 
617 

Thorek, Max, operation on gall-blad 
der, 7G2 

Three ducts, carcinoma at junction of, 
717 


Tlirombocytopaenic purpura haemor- 
rhagica, 564 

splenectomy for, 571 

Tissues, poor healing of, 57 
Torsion of the omentum, 964 
Total colectomy for ulceratise colitis, 
1178 

Total gastrectomy for gastric carci- 
noma, 474 

Toxaemia of peritonitis, 919 
Transduodenal choledochostomy, 
Kocher's operation of, 793 
Transs'ersc abdominal incision. 21 

— epigastric incision, 23 
Trauma in appendicitis, 861 
Fraumaiic rupture of gall-bladder and 

<Utcls, 671 

Treatment, for femoral hernia, 995: 
1000 

— for operative injuries to bile ducts, 

681 

— for swallowed foreign bodies, 92 
—of achohiric or haemolytic jaundice, 

576 

—of acute intestinal obstruction. 1105; 
1122 

—of acute pancreatitis, 612 

-of acute phlegmonous gastritis, 84 

— of adenomata of islet cells with hy- 

perinsulinism, 650 

— of amoebic abscess of liver, 821 

— of aneurysm of splenic artery’, 550 

— of appendicitis in pregnancy, 899 
with- ^neral peritomtis, 898 

after forty-eight hours’ duration, 

889 

acute, expectant, 891 

chronic, 906 

Treatment of appendix abscess, 893 
actinomycosis of, 907 

— of Banti’s syndrome and splenic 

anaemia, 562 

— of benign tumours of the liver, 831 
—of benign tumours of the stomach. 

489 
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Treatment, continued 

— of burst abdomen, 60 

— of cancer of the colon. 1199 
of the gallbladder, 700 

— of chionic duodenal ileus, 413 

— of chronic duodenal ulcer, 20G; 211 

— of complications after gastric opera 

tions, 515 

—of distended stomach, 78 

— of direrticiilitis of the colon, 1157 

— of diverticula of the duodenum. 

129 

— of duodenal injuries, 142 

— of external duodenal fistula, 149 

— of gastric carcinoma, 448 

— of gastric diverticula, 123 
—of gastric injuries, 138 

— of gastric ulcers, 289 

— of Gauchcr's disease, 560 
—of hour-glass stomach, 358 

— of hydatid cyst of the liter, 841 
—of hypertrophic pyloric stenosis of 

infants, 101 

—of injuries of the pancreas, 596 

— of inoperable cancer of the colon. 

1254 

— of internal duodenal fistula, 146 

— of intestinal obstruction, 1105 

— of malignant tumours of the liver. 

835 

— of non-viable intestine, 1030 

— of pancreatic cysts, 628 

— of pancreatic fisiulae, local, 630 

— of penetrating injuries to infesfities, 

1056 

— of penetrating injuries of the liver, 

811 

— of peritonitis, 926 

— of postoperati\e complicatiors of 

appendicitis. 901 

— of postoperach’c gangrene, 66 

— of pyloric obstruction, 332 

— of pyogenic abscess of the liver, 825 
—of rupture of the spleen, 581 

— of sarcoma of the stomach, 485 


Treatment, conltmied 

— of solitary cyst of the li\ci, 814 
—of splenic abscess. 551 

-of sjilcnic anaemia and Banti’i) syn 
tlrome, 562 

— of strangulated hernia, 1024 

— of subcutaneous injuries to mtes 

tines, 1051 

— of sub-phrenic abscess, 952 
—of syphihs of the spleen, 554 

— of tlirombocytopaenic purptii a 

haemorrhagica, 569 

— of traumatic rupture of gall-bladdei 

and ducts, 672 

— of tuberculous mesenteric lympha- 

denitis, 962 

— of wandering spleen, 556 

— of wound contamination. 45 
—opemhe. ol adenomata of islet cells 

sviih bypeniimlmism. 650 

of cancer of the rectum, 1276 

of cancer of tlie pancreas, 638 

of cholecystitis, results of, 8(10 

of choledodius cyst, 670 

of cirrhosis of the liver, results ol. 

816, 853 

of gastric fistula, 145 

— of pancreatic calculi, 622 
of pancreatic fistulae. 631 

— —of pancreatitis, 613; 617 

of perforated gastric ulcer, 383 

of stones in common duct, results 

of, 802 

of ulcer haemorrha^, results of, 

409 

of ulceralise colitis, 1165 

— palliaiive. of gastric fistula, 143 

— postoperatise, 172 

for gastric injuries, 140 

of appendicecfomy without drain- 
age. 887 

of peritonitis. 930 

— preoperatise, 167 

tor gastric carcinoma. 463 

of acute appendicitis, 877 
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Treatment, preoperative, continued 

of carcinoma of the pancreas, 637 

of cirrhosis of the li%er, 846 

of perforated gastric ulcers, 383 

Tuberculosis of the spleen, 553 
Tuberculous mesenteric lymphaden- 
itis, 958 

Tuberculous type of peritonitis, 939 
Tumours, gastric, 415 

— of the appendix, 909 

— of the jejuno-ileum, 1060 

— of the User, benign, 829 

— of the luer, malignant, 832 

— of the mesentery and omentum. 963 

— of the small intestine, benign, 1062 
—of the small intestine, malignant. 

1064 

— of the stomach, benign, 488 
Type of pentonitis, gonococcal, 939 

— pneumococcal, 936 
—primary streptococcal, 934 

— tuberculous, 939 
Types, of gall stones, 720 

— of incision, 4 

— of perforation of gastric and duo- 

denal ulcers, 367 

Types, clinical, of chronic appendi- 
citis, 903 

of tuberculous mesenteric lympha- 
denitis, 960 

Types, pathologic, of chronic appendi- 
citis, 905 

Types, rare, of strangulated hernia. 
1021 


Ulcer, bleeding peptic, management 
of, 399 

— chronic duodenal, 206 

standanl operation for, 254 

— chronic gastric, operations for, 303 

test for malignancy in, 301 

-duodenal. 177; 183 

modifications of standard opera- 
tion for, 273 


Ulcer, continued 

—gastric, 283 

-i-— and duodenal, 195 

acute perforation of, 365 

cautery excision for, 312 

rholecysto-gastrostomy for, 322 

chronic, management of, 290 

excision alone for, 304 

excision of, %vith pyloroplasty, 315 

gastro-jejunostomy alone for, 306 

jejunostomy for, 322 

partial gastrectomy for, 316 

partial gastric exclusion for, 315 

perforations of, 367 

radiologic examination for, 200 

segmental or sleesc resection of, 

314 

wedge excision with gastrojejun- 
ostomy for, 308 

— gasito-jcjunal, after gastric opera- 
tions, 506 

Ulcer haemorrhage, management of, 
4(M 

— results of surgical treatment of. 

409 

Ulcer, perforated gastric, 883 
Ulcerations, secondary, after gastric 
operations, 514 

Ulcerathe colitis, surgical treatment 
of, 1165 

— total colectomy for, 1178 
Umbilical hernia, 1005 

— Mayo operation for, 1007 
Uosaxistactory results of gastro-jejun- 
ostomy, 332 

Upper paramedian incision, 18 

Varieties, of duodenal ulcer, 177 
— of sub-phrenic abscess, 949 
Vascular occlusion, mesenteric, 1131 
Vaier, ampulla of, carcinoma of the, 
710 

Mayo operation for, 712 

Ventral hernia, 1011 
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Vertical incision, 10 
Volvulus, 1124 
— oE the caecum, 1130 
— o£ the sigmoid colon, 1126 
— oE the small intestine, 1128 
Vomiting after gastric operations, 495; 
500 

Von Haberer modification of Billroth 
I operation, 242 

Von Haberer— Finney modification of 
Billroth I operation, 253 


Wandering spleen, 535 
Wangensteen modification of Wiiiel’s 
enterostomy, 1039 

■Wedge cNcision with gastro-^ejunos 
fomy for gastric ulcer, 308 


4Vire sutures, 14 

Wiuel’s enterostomy. Wangensteen's 
modification of, 1039 
—gastrectomy. 454 

WoUson and Roihenberg’s pyloric ex- 
clusion for duodenal ulcer, 276 
Wound closing, 9; 12; 53 
— complications, 3; 38 

— contamination, 40 
U'ounds, clean, 36 

— disruption of abdominal, 4; 48; 53 
—gastric. 135 

— haematoma of, 38 

— infected abdominal, 39 
—management of, 36 

— method of closure of, 53 

Wyllys Andiew’s imbrication opera- 
tion for inguinal hernia, 985 

( 1 ) 



